^3?~ * 4__LoiLuj 
2003 jjIjj* - Jj^u 



jUSl! CjL 



jJA-a 



JjVi <-AJi 

(j^jj^)£j| ^jj^aJxi ^ajLAil (j^jSJJI 
jjiajVI 4jj^-? > OjSj (jd_uiaJl (JjjLjLijI 

Aj.ubtt.ui] I Acj^aa <J] Aaj3j]l (jjjlj^]l 

(jiajVI 4-^J^ (_^ Jj^.j-tt]l (jj'j^l 

AjudjLlI SjljaJ A-tt]ajitt]l t_jMjuiala]l 

^j^Jl LJ^il*]] Ajlllttil L_ljudj]l 

*lj£j| Ailj£ 

^-J^aSI f j' iaJl S^aj«-tt 

'<j' iajl L_ll£^)jll AjLttC (JJJJ (j.»btt.uUl £^jJa ^JJJ j-^» ail aLa ubiVI 

(JjiaASI ^.jj-ia Q±lj (j^*-^ (j^ ^JT' * A " ~l -v l n W I 

^j=Jl LJMi]] a^jJI AjjUujVI Ajx^UJI 
Ajjbjji]! ^Lttll jj-alj^J Aajalll jjjjlj-^l 

SUaJI aj!Mj] v_jja.j f.LJ] ^^ U.ull Ajudll Ajj^aLk 

AjjLloj^jI ^.Lttll a ja » ^ 



(jJ*-a jLlx-aJ A£.^jJa^a ^-Ldil A-LiLiuiJl 4-a.j.i 
^ oUaJ] 2u^J| AjjIII Jajljjil jJj^l -Lj^l AjjIjaJl Jj.laJl 

(_pajVl S-£ J^ AjjIjaJl JjOaJl Ig-uiJ 

dJLJll lJ_JI 

AJJi^rt oUaJ] AjjuoLuoVI CjLSjISI JJ&& AJUiuol 

DNA c£jj^' (jiaoLaJJ J7-* ajl -j A ' aJjl 
L£LaJl <_£.}] (j^aj^aalll jjuo 

jjiaJjl 4 *JAa 



(jjll*j c5^jl bj£j£ a^AJ lA-lC (j£-oJ V CllUjIjJj (j.iLiilLaj (jjj'j^j cj^j'j^ •^■J^' 

(j£xlj dl.lc.lj dl.la.j dlUjIjoJlj (jjjJjtLajlj (jjjlj^j'j jjiJljSJl °^ ci^j '^J^J 

. J7-* A cl^^ lAjlj-olLuolj jLuiJVI oLjaJ 4_LJl£-aj (j^Ul (_>«abk 

(JjjJjUajIj 4-luiLu) V I 4_ljj£]l (jjUljSJl jl t^JjAJ ' . u£ jc (jj^il (j^aailj LaAJCj 

j^ljSjl e^A ^ jj->- ^"j .AjIxjj (jjJS^ (j' j^° C3^J ' .'"^ <A " LjJtjJaj-a j_i dlxjJajj 
4j\jj}| L_ljJ Sj^a ^yi Uj£j£ 2^J^J UJ^' -^-^ ^-C-J^ J^ 'Shj^' u^'j^' °-^ 

(^1 AJbobajlj lA jl-lLaj £.L<i]l 4_li_ljud3l Aa.j.1 u^-J (JJixjgJI j-a ajtSll * jjJaJl p jjj 

jx jjaxJl Jj^xJlj Uj-iiiijj <^jaJl L_s!>Ul1I dljj£-a ^UVCj Lb£j£ jc J-aSjl (JjL^aij 

j < jLudJVI SUa. L_luilJJ JJjl*-« (j}9j dlxjJajj dl.laj (J-aljC Ljj£ <_£ja.VI jjlJljail 

.aLaJl -Ij^j 4jIa1jjjI is J*j ^bj ■ ia jl£ La£-« (jjiJljSil e^A Aa.1 ^ (Jla. <cl 

t4J.lL <oaj1 j'—^ aJ .laj .13 IjLx-aj !M£jJu (jjiJljSJl e^A .Ia.1 jjfL} jl aJL^JjuoVI j-«J 

6.1a. ^^Ic LU-a (j£j 4 Li* a JJjbt-a i_iuia dl.la.j .13 jjjJljSJl j-a ljVVI &^& jj^j 

(Jia. ^cl (jl iIlujI ajja-VI diljioiil ^ Uulj (J*-ajoil aJ <>5 jJI ^l^Jlj CliLiL*-<Jl (jl 
(jLudJVI oba. U^LajJa (j-«j obaJl ^J^-J (J*aJ UJ^' a£aJ ^^jJl AjjIjjI ^jjjlj^jl ^ 
4lA.it (j£-aJ V AiiLi-a JJjb»-a (J-aaJ (jl AlLldll (jjjlj^jl o^-J (j^-aJ U^J ^\l^''" ,A 

S^ ^ J£ U jiti CJj^l (jlj { AIjOII (jjjl^ll } Ajjbj^l iIijIjSSI &iA jl V] 

Jla. (_^b (j£-oJ Vj cjUjajVI oba. ^j^-ji aj!>LJI f.ilA\ cl^uLj p j a t- a< ^ UjAac jl Vj 

ciijij ji ^j^ j^*^ j' cpv.j^ uj^^ 3 ' c5' 15^ *^*j ^3^' j^j '^j'l^ *i£ij l>*j 

AJ^Luax (_paa-dJ AjjjiLIajI Aa-iaj^all 4 ojSjj A£!MlLdl jl A l£ uaJ AjLaJjuol IJ^j^V (^J^ 
Aj^LlLa^Ul AJ'jjlj Igila AiLa-ijuo AU I jb ^ ujJj (^LiJ 'AJ'IJ f.lSlJ j<a jl 

e.Lalc (Jja j^ (_3jlSaJl o^A ^^Ic Sjja.VI diljiuiil ^ A : l<J*JI lIiL^jVI CJj£jjj 

jJjlx-<Jlj duljjJl (jj^ 4aj£a ^gj] cllLajVI O^A (JLlLuajJj t^JjiaJjl f.ljjjillj (jj^jl 
IjSilal f.Lai*Jl jl ^5^. JjS*]] oj;la-a Aa-iiill o^Aj toUaJl jl^aluoV b±uo A^jSJl 



eLoSU (.LA*1\ pikLuoij i Fine Tuning " ciA' A*-^' " AijSaJi oIa t5 i& 

Ajd\ AjjLa JA » d (iULlA (jl (_5-i*J HA J a^jl ^gJa. (JjA^I (JJlULftJl I^J S.1UC AJ!Lal Jjl 

(j£jJij Lj uiUS ^gjj IjL-ajJ (jj£}l ^jA.ljJ (j-a AjaIj cJ^ (_g* " S J7" A '-*'»*^j '(jjlc-VI 
AjuiA.La]l AdJj^Jl da^a^l! o^A (jc (jjIalJlj f.Lai*Jl <jx JjOxJl JJC S$j ta£a a 

^ ^ju^i d^Ui Prof. John Okeefe A* J uj^ jj^jj^ 1 Jj% 

:aj!jjxVI IjuoU aKj 

Sj^ A&j^aa a aLal Liuifljl .iaj jLucVI (j^*J ^j'"^^ A-lMajl jJjbuaJl iilj LaAJc" 

o^j (Jjla. Ji£ UJ^' U%. (*^ J^J ■ ■ ■ S?^ *J^ A-a^jj AAc j '"""'* (J%*J* ,>^' L>° 

(jjjllaJl e^A (jl ^jlalij cSUaJl .123 ^gJc !>L*al liA^j La] (jiLlALajl ASjS.}]| ajjjuajl 

^gk oij^.jj ^jLudJVI SU^. cj^juii ^^ CLi±^.j Lpl tlujj AJLaJl A±jj£]l jjjI*-<JIj 

" i.uA> 
^LkjjJ! Prof. George F.Ellis o^.^.zjj* j^AsA J As 

L_ll£jlill ,VJ» oil (jj^jl I^A ~^J iS'^ {3-P^ J^^^J (J^LjLa]l ' Luii^j (jl Llj£-aj" 
(jj^jl ^yi Jja.j<a]l (JJS^il jUx-aJl liA (jlj ttiilA Jl ^ AjuJA.}]! jjjj (_£^]l *juoLud]lj 

.2 "AjLill Luuua Ij-al "*j"^' *"" A-aK ' r liaJ (jx (Jx^J 

^L-aiVij ^UajjJi prof. Paul Davies oA J Jjj j^AsA u! 

■J olia I Jajl AAii]l $,b uaib 
(j-a AjV j ... eL£i]l (ja fl^lac. (_gjluL» C5 lc UjUa.1\ ^Ui£ Ajjbjjall (JjjIjSjI jAjj" 

^a prof. Roger Penrose jj-V. j^jj j^AsA ^Lji cAJi \J 

;^LUi AjIj (jc ^>jc 
IJA ^ Uakil I^jI (jl£x Vj '^J^jil c> ^"^ UJ^ U* ^-l^^a Jj^l jl Jjl" 

.4 "oij^l 

tllj^a. 4jLaJLail ^gjj JjlJuJJ I^A li<ajJ ^jJa. IgJjj (Jjk-ajjJl aJ ^^jJl rulljjl <j£j 

^jVI Aiaaill ila jj^il I^A jlj ijjjill ^ (j^aj jl jl£-a (fil ^ AJjU^rtll 

j (^laJl t5 ]c AjAUIo^I <&l SjJfl (J"^»J jjU.h\I o^J Ijj^ljfl AJaaJ ^5^J AJj£l] 

(JxUIj (jLudJVI (JJJ^J (^l ^ ajjajdl dlLjVI cJ^^jJ (jljudJVI A-a^iJ j-^ ulo (Jjii-a Ajj 

.(J^J j^ (J^-aJl 4 aiafc ^ j£fljJlj 

jkjll ^ l^j^j ^1 tsBSSlj jiyilj JJS1I 5-i^'j t>a jtJlj pljUUl (jll ^ jl 

CllJj IgJj-a ^*J (jiajOl Aj UkU ?.Ua °qa f LuJl ^j<a AjUI cLp' ^*J L^^' 2^ ^ 
CllQJ (jiajOlj fUu.ii] I (jjj jajoioJI L_lLajud]lj r'ljjil eJJjl-aJj Ajl3 (j£ ^j<a l^J| 

1 64/s A 1 uj^. f j^ 

La (j£ (jc LuAajj (jVI t5^> uj^' t3^ Si'-^ -^ S^j^c AjIaI l_i!j£]I 11a ^ Lujljj 

>a^ Vj ^C- V CJl j^*-A (j-a (jj^il <^W>jl (^ jjJalaJ l llSflj ^ L^J^Jj c5J^> 
1^^ L_lljjl Aj^Ij ^ till _jajuail (j-a Ajj^VI o^A Lut-aA.j cl^J 



^g-ajuoV' L '^"j cAjAllLa!iUl Ajj^Sj ^IxJj AiLa-ijuo (JjjLaJl A aiafc t5 lc (Jjj (^Ij 



$lj c*0 ^ ^Lj2s ti °c& JJj Iff, iiS ft u^j^'j plj 1 ^ 1 ^ ^ u?'^ 

2/ JSjiS! 



^i ajiaC jLaijI A^jlj (jj^il JJ$^ u& tlu^aJl aIxJI <Jj3 (jx LgJ aLoLdjI AAjlaJl jjj 

iliJajlj (jAAjg^lj L_l£l j£J|j dll^a^ftJl j ^j^jI fit ■ bill j 't-l)jSj AJjuo jUl<a 1 5 

j-oaJjJ £_^ajJl IJA ^fl jja Jl jiillj BIG BANG (^ ^ c3^3 c£^Ls 

^jj£j| ft . Uall ^i tgjx l_4jIjj ^^jJl (jjjUb]l j\ dlljff jLuJlJl (j^ajjLdll ^ (jl£ 

(LaLaJ (jj^xJI jA CJAa. <sff (j^Jj ijjU^Jl jLaiJV' Jj' ^-^ -i*J AjJallScI sjjj^-aJ 

jLuolJl ?.L<ii*Jl AjjoLjj cAaoil (jx A^-C- A^jJ (^yic a-llaJJj 4-JJJJJ ji (jj^ (J^JuU ^Si 

o^A CllcUaluolj Ajj^J ALja I^jIc '"'J''' A*-a^j^a ^ «xSil ^j-a A-aj^J lg-La <j£j 
«xSll dlV^-J S-^'j^' L>° ^ J J^' UJ^' f-'j^' S^'j^' ijj <-M ^■^^ ^-r^jfi l3*J 

c> prof. Fred Hoyledu^ *l£ jj^j^ j^-j '^^ , j^ s j^^mj 

;^j15 J;}J^jI jLaiJVI ^JjiaJJ Uiajl*^ AJj£ ^ aC-^Ij djAUsjI 0J1A aLal AJ'j^ 



<S' Cy c?4^ . ^ l>*J ''^ J^ jW^I <^-ij^^ -i*J Ja^j uj^' uW SO^^I °^ l>*j^ 

jLaiJVI (jl Vj 4 aialiLa jJC ajjjuaJ *l ja^l c?^j '^^1 ' " V* ''"' c?^j l£^JM jW^I 
LjjJa*J jlj-ail x^j ^gjj <_£j| j£a AjJa^alc. ojjjuaJ tiljj (J^C tlijAa. ^j <_£jl ^lj£jl 

.5 Cllljawajl L^ia (J^ uuHj (_pa*J *-a 
L-liJjJ (fij (J^ J f^aJ £ jAJj (jjaul OjLaJ laa. J^ jW^I <^-1j^^ jAuij (j£-aJ Vj 
(jVI J}*-£j . S J7 * "^ * . Vj Aa'jjl (j-a 6jJj£ Aa*jJ Cff^J ^'3?'' U^ f*^' l3j >m *^J 

: ^3i5 Aij^Ji oIa t> Ajiiili frijjjili ^ ^u-aa.Vi Alan Sandge ^.^ 

j*J jA L_lj ^J^-J (jl La£a cUaLucI (JjS^jl aUa-Ul liA Luiij (jl AjLaJLoiVI (jx JaJ" 

.6 (JxMj Jja>.j-a Ail j& AJ'I jajt-a] -lla>.j]l J J ■"«*" (jl Vj Jj Aluiijlj JJa^a 

AaJ*u lgjLJa*J *-a dlljiil jLaJil ^gk (JiLaJJ $.La]*jl l$JC JJ*J La£ 4<_£jj£]l oj">» ajIj 

Aj£jj\j jlalaJl (jj^l IgJLJajU x-« Aj-LiJLa AJlLa» Sjjj^a L-luiJI laAjj. J;JJ^I jLaiJVI 

(j-a (J£juoJJ dll^)a^il OJ& j dlljamaJl (jjj^La (j-a ojjAJ L_ flJUJ c5^j'j ^UalJVIj 

oJia ^jjI ^illi cAjjIaLJI plja>Vl t> diUjjLjjll Jj AiLJaVL ^j^l u£.^-a 

.p^yJuS j£ Jc jjISj.1 M j& CJljajuail 

jkj c*0 ^J ^Lj2i aI o^ JJj Iff, ^jj"^j u^jUlj pljUUl && aI ^ill 

(jjaul JA<aJ Ac jjoJ J7-* A ^ (JjAjIaj.1 2 / (j^L>^l ' Ji^ oj^i f JjJ cp 
AiL <_£Jj.I JlaJl (_j£juiil (-JjuoLIaj AJC llaJ V <^lulj jl^La IgJ (jj^l JAaJ Ac jjuo (jj 

cjIcja^I dcUaluol LJ jIjLJI Ija (_> ^lila Jai Ac^juJI oJia djl£ jla t jj^ll 

o^A dul£ jJj ( 4 ui ^ J a ojLa ^1 1&0£C (3J^J^ <— "^^ <S} (J^-^' (jl Aj.uba.ui] I 

aj^illj (Jjlja^ajl J^ui*ii j^jjj (jl ajLajl CllcUaluol La] ^LllS ^>j£l AcjUl 

Jj^.j AJLaiLuol ?t±> <aJ (jJilLaJl ^l£ ^j c^j^]! p.1 > iaijl ^ diuj^\jj dljJJJVj 

jAaJj Ixjia IfbaJ aJ (jJilLaJl (jl Vj cbjlj lj-al (jLoiJVI SU^. Uj '* A ■ a (j-aj SLlaJl 

(_£A«a La (jpJj i^LaJl aKjJu likl (JJfl^l (jaLLall ^gJc IjLaJcl Ailx-a AcjjuiJ (jj^jl 

? (jjiLLail Ija Aaj 
AjJIjIuoVI -^LiLjI A*-aL> uk AjjJaLjjll ^Ljjjall jLLuoI j luaj i Jjj j^juojijjj]! ala jaJ 

AjuJAAa Aa-ilJ ^j ^^iJlj Jl^judll IJA (jc AjL^.J ^j (Jj^ajill SjJJC tijLajl f.ljA.L 
^gjj 1 AjjudJJ (jl£ j] ^jJa. ^Lu> ia (jl£ La^-a (jj^jl JAaJ Acjjuo ^ JJ*J (^l (jl ^Aj 
jl Lli^aJj Oja.jll J] j^Jij. jl (jjlll ^LkL^I La] 1 8 Sj3 1/1 J jLlLa jULa 

ui c^i 0.000000000000000001^. La£ aLLJi Ajjia]i Ui ^ 

jj^Ja Ajjl£-aj aJC ^jJaJ I Ja* I J2l (Jj1> ia]l jl^La]l lo^J j]j JJJxJ tlljda. J^>a-a 

; ^Ijli Aa-iij]l ooA ^^Ic j^jauaj^>j]l ij^x-ij .(jj^jl 
^ (jjajl LLjI jlj cAjIx]] AajflJ AcjjuiJ Jj-alj (jjajl [jl t5 ]c JjJ CllLLudaJl (jj" 

SjLa]i iiiZLisl :%]$ ^jjuui jlj ^o^]i SjS A^iii jL£iy\ djo^J Mjia jo^iii 

(jjjjiaajl (jJLaJakVI (JJ^A (JJJ (Jj^aLaJl (jjljjJl (jjj c^j^l S-t ■ <aijl ^-i ClljJJJlj 
j*j (jjajl JO-aJ Ac jjuo ClljliJ" j]i cAc jjoJI ooA ^ AjjoiI uiajlj ASjjI (_£Aa Uj (j.a£.»-i 

tSSSil OJ 1 ^ 1 <^ Ji^ djlo^y Ual£ cSUi JSl 18 SjS 1/1 J&+1 jl j jL>iiVI 

V AajSaJl OJjjJ AakJJJj iAjAo-a Aa.jJ ^gjj (JJflJ (j£.u'iJ OJJa^a (jjaJl JJ-aJ Acjjuo (jli 



ja A3.1J bjjoia^aj LJila IjLaiJl Jj LpLc IjUiJlBIG BANG -li jW^' j^v. 

.7 ^Ijill Ail£ 
^1 jjljlll ija L$J JUL. J Sjj^uSI" SCIENCE <^l" ^ ^jUij 

; Jj La£ jj^jl SLuiJ AjIaj L_lA,Lua (_giil 

KhTj Via*J L-jIsJ 1 AjjMl iIjUluoJI • '^y-Sj 3blS jj£I jj£ll AiL% CjjI£ j] 

(_£.}La (jjflj A-lLuaVI Allalj Jj 1 uj ^< '< ^ a^jjj ^AaJJ jl (jj^il AjJaluiJ V JUJLij 

J^ ajIoj J :%]$ Jal AiM oIa tM£ jlj . jiliiV "a-<A*]I AL^r~AjJiJ 

j bJa*J lgjJa*J (-J^aJ (jl Ajjill (jjjtabll CllcUaluol La]j AjjA j Ac. jjuiJ JAaj] jj^jl 

A^.j Jc (jaj Lid^j La] ^gjuilall jaj cdll^a^aJl j *jajjl £.^£j 4_l3l£-«l llbaAxiV 

J jj£j| AiUK j±J jjill jli JUJl I JA J CJJjJ jll CjLlLuiaJ] Ua9 jj | ftjaJl 

IJA jl <^1 t ** jjljj.ilj£ Jc fjuiS* A 01 C> C# ^?-jaJl Ajal^j AjI:u]| 

4 jj£l jl Aiuo jLiIa oAaj lifllj JlaJ ^g^ l_u.1a]I AjuoIj Jc a& l_ aULjl AjJoj (Jjiil 

.8 aSj jjUHl jbjl jj^l j^S LaK tSlli Jl AiUial 

ajj^ (> uii^ jiiti ^ui Stephen Hawking &&J* j^io, U 

AjL& J dj^J Ail Vj ujSSl *^ij J AJlt.^l 

jl ;^Ula jj^jl ^Aaj A£.jjuo J (jAill jjlj^l jc- " j*^ J.?' "-'^ ryj^-"'" 

j] <£. jliill O^A jl Ja. AjAHL&]| AiLllj ASjLijI AjjuoLutaJLj ajqjJJ jj^jl ^AaJ Ac JjuO 

jLiL jjA^ Jl 1 jIjLoj jjjSII jUiiVI j- JjVl M^ 1 -^ ^ cJSl £46. 

.9 AJLaJl AJ'j^x^a Jj Aljj^aj jLa-luolj (JjoLa£jI Jj jj^ll (_pa^}*ll 

Inflationary £tfi*}i uj^ 1 " *dj^ JA l^ Alan Guth ^j*. jVi LaI 
aLIuJi cjijijJi j jjjSIi jUiJVi aJIu^ JjUj ^universe model" 

A]a1a ^LiJ Jj JjuajJ S&j oJAaJ A£.^>juo J c3^"^' Uj'j^' Lp" i ^4- >J ^ iSj^-^J 
ojl 1 Jj 1 AjjoiJ Jj Jx-aJ jj^il ^AaJ At^^juo J AJbll jl Jj Jj^ajJ ij.AjUU] 

.10 55 

o^A jAuiij j^-aJ V £-f^W ^JaAaII (JJS^il jjlj^jl I^A U] s^JaJ c5^jI La j^Jj 

jx aC.^>]Ljj 4(jiAOAj (JjLa. aJ a ■ <aJ ^J^J LlJ '"'.^jj AJjU.aAjl 4 aKj A^jLill AJaII 

; ^Ijli <GLjJa j I oO^j <-_ajj*j Ail Vj Aj^LaII ^Hf^° cH^J^ Jj-^ UJ^ 

A^jSJ <Lmc Sjfl AJajuoljJ jLaJl aKjJIj jj^l J J^J Sj^3 (_pajl*j jl 4jj* ■ <ajl ja" 

(_C^^C JJJ*J (_^l (JllaJ A^jL4]| A3o]I A^Lj ja L^J JjIaJJ Jill *Lb aLaJl o^J L^a^j^ak 

Ajt-lllajl L^J ( a > aJJ Jill 4 ml uiaJl AjJOxJl jj jl j-ajl [jl j . . . LLliiaj ^LjlJa lAJ 1 a^ a 

. 1 1 ^j^jli lifl ^J^ f.: A -^' ; ^' jl J^ V.j^ ^ J Jf^' WP^j^ ^^ J 

(^^LaJI (jjjijJ Jjj pLiaj J A*JaLq]l a t iaL«JI aJ^VI o^a jjjIj ^^ Li] ^ . aJJ li^Aj 
jl jjajLk a-iAJuajj bjUv; Jj loiLuiA jj^j jl ajV jj^l I^a jl Jc j£iil 

.a] LilLk ^LiA jl tij^VLi 



AjjUuJI j»lj^Vl jjj Al^alill cJliLuwII 



O-iAj t4j.uba.uu I ^'•■j"^ A " £y* f-^j^ J&> U^J)*' **T^j£ CJ^ ;»^i*-a _$A La£ 

Jjl*J j t^Kiuul Jja. (ilia J JJJJ OjUjuo L_l£lj£ AjluH qa L_iiljJ 4x.j^aa <bll 

L_l£lj£]l ojAj t^jj£jl ^gk 6Jja.j*ajl ajaJjL 4JjtLa ■~?-' v " Jauij!La Laaj (jibajuul 

(jx CjMj! (J-ajV ^-i^J^ Jf"4j '1^*^ (jj iiLa ^J ^*Jjl L^JJC 2r^3 J^' ^ g " ffi 
tlgjjj (_g olij Jill Aj-uiauiII 4cj^aa ail ~^ ^ Vjl (J-aLlilj .(J-'ba.uul (jc eJxJ A_l^.Lj 
jjJt > alj Lbaa jJ ja.1 jJi*JJj C(jiajVI ^a5 jA9J S^a 1 02 A^J (J-' 1 ^'^ ^>la£a 

i« Jjj Jli a^u jli sjii ^ ^Ls ^ ^ 1 22001aj^ ii ^i lh> jVi 

CJaiS Lg j\\ 4jjj*jI 4Ja£i]| (j^j cajSJl Sj£ t5 i*jJa <xaaJ (JjuujijI (jj£3 jjAJC JlilaVI 

jjjjc LafrLa (j£j A^aJl lijij^a La£ lAlijxj^a jla I ^3 JJJ 4jjualajl 4iLuba]l ^^A eLiLlVI 

CJljlLajll£ JxJ Jc ?t±> <aJ3 O.'ljtjll L_l£lj£jl Lai Ijla 280 4lusala]l 4JLuba]l ?t±> aJ 

aLal *jJaljl*3 Lpli cP-gJl ^ A ?*^ L>* (^^rW J 4jjubajua]l 4£.j,aa-aJl (j^Jj teJJJC 

;»jaj Jc (CjlaJ Oja-ajl OJA (jV 'Lj-La 1^3^ ^^f**- 3 ' C5""' ^jLi"' 'tLP *J^° ,~?^ 

(jj;l-j250 t5^ "k JJC> ^jJ^jJj Liuba.u) (_^a I ^ *>■ ^^' 6 A *J *^-" io^^" 1 ^ f 

^j-a 4jja <_£J-a ^tlxiajllj t"(_£jjliiui laJl" (^C-JJ <xaj LuSj <»jaj]l OJA LJjalj t:xaj 

4jaLaj Sj£ >-^^ Jj (J-ajV 4j3 Lj^>*j^a (SJjl (JjjLaJl JllaJl Jl £-^^>J Lu&j^aa a 

^U Jc "<_£jjjiuilaJl " aa ill (jj^J ijOJC Ijla280 ^JC" - i *-P' (Jj>aju^Ij ojji-i-a 

jjHouill ^j-a jlajil£ L_iil 78 -J J-^i 

V jl^J jW^ *J^ J"^ lP'J^' ^. u ^ (j^' JJ^I Aj.uUJ (^LuJl Jllall jit > <aj UjCJj 

(j^a^jV' (jc Ix JJj 3^aJI S^aJ aaAJ (JjiaASI -^ J 1 aJ ^JAJC to ^^a A " (jjUUU (_£JJ 

^j-a a£Q40 ^*J c?^" ^-^1 °^ C5^ U J^.! ' Li c^JJ^i^l ^?-J J ' jUal 3 AJbobaJ 

6^A I ^^ jjj (JjuaSJ AaJ (jjulL 250 ^5^" C^J-^- 3 ' ^J^>"l S-'J^ °J^ (j^j t(j.nrt.ui]| 

(_]£juiil Cllli S^a-aJl o^A LJl^jial Aa.1 t5 ic IIuiau) A^Jj c Ida. AjuoiLuIjI (JjliLoLaJl 

x-a AijtLaJb Ida. IjAJn^a ^>fi*J o^>a-ajl o^A >aa. (jl iillj (jx L-ljC-Vlj .^J^^' 

(jjjlij 200-J ^-AJdc. jdll <^^>a.l Clllja-a ^^Ic ^gjlaJ (jj^Jli i^jj^ll ^ 

(J.iiaui]| (jjj AJLubail ^j-a jJ^li Clllja-a]l o^A (jjj Al^alill CllliLuLaJI Lai ...I S^ja-a 

.dll^ail (jJJ^LaJ ^jjlLuolillj 

A-aj!iLa jflxJ (jj^jl (^ lAjLuJlJl AAJ^}iaj AjjLajoJl al^>a.VI (_J-1J <iuala]l Clilil uioilj 

S^ja.j-aj AjJ^-a Ai^alill (JjliLubajl edgi (J^ajVI ^^C oLjaJl jl^aluiV ^LajVj 

L_l£j£ c _ 5 ic oLlail LjjjjjJa ^Ldic (J£ju2 ^UlLj SjJjaJI (^jSil £-* ^^^JJ AAj^iaJ 

LyjSljSlI ^L Jc ljJ> Malt Ai^lill CJliLoLall 0J1A j±S*J tlUl^j tj^jVl 

L_jiaJl ^ ja cjjjV Mia jLuai CJliUALoSl oJia tlijl£ jlj 4 I^SUa I jjjti L^Malj 

^ Aiaia djldal Jl tSlli ^jl JlULj Aiila-all ^jalll Jj£ j^ sJj^j^I aIjL^I 

j\j tSjIjaJl ^ j^ CJjUj Jl Lala ^Jjlu) tlijl£ AiaiaJl oiAj *L_lSljSll ^Mil 

LaJj AiMa*]l fjaill jx AlikiaJl jjUJl CJll^ll Mia jj£l CJliUJl s^A CdJl£ 



f.jjiij] Ajai^Laj AjJlfLa 4_llLaJl 4_LJj£]l llllil moll j±S*Jj .(J-ajVI J^ 4-^1 J^ dlLuiJ 

*u^i ^ ^L-aa.Vi Michael Denton ujSip J%^ j^jj^i Jj%j 
Nature's Destiny:**^! j^*" ^ (J ^.j^ 1 

CiijAJu jlj iLjj^a-a <*J^ (j£ <-W* UJ^° 30 -} ^ Jajuojla£ jJSJ CIAJLuiaII o^i 

j]j tajSHjoba jjc. l_i£Ij£]I CIiIjIaa i"w u ^.V ^Lila Ja| ^jj£j ^jb dilaLui^l eiA 

AjluolLa lijj JJ^juo SjaiLajl <»j^j}l (Jj3 qa A^llalajl S^LJl llljl£j !>Llla jj£l Clijl£ 

.l^llj ^g alij ( ^j\\ (JJx AjjuiAjJu (JLllcj^a a (J£jJuJ 4x-a (»^*JJ ^J-^ ^3^-*-^ 'j^ ^ '" uii 

ajaijl jl^olLuol <_£jj^>jJa]l (j-a (jl^i '^.!^ LaJ^iLaj LaJLua ljj£ Jjjj U£ (jli 

a.Ha-a jfi*J dlljlaiJVI o^A jjl Laic .4 ma ojJJj ^^IcjLaiJVI ^ ojaiiajl 

S^ja.j^ oAla ajlj bMt \\\ lllliLubajl e^A (jjj iajajil (jjj Al^alill 4 Li* J I llllibubalj 

. 1 2 JJ^-i^l lA jJJU (jjjLaJj Ul*i 

c> cj^ija prof. George Greenstein oP&J> £jj> jj^jjA\ U 
The Symbiotic ^issli jj^i" *££ ^ **^i cjiiUJi oIa 

: ^Universe" 

^lAlLJl ^ L_fljiL (jji Vj '-i-^. ^ jVI AjIc ^ U* L-JjSl pjajll ilia^al IJI 

(j^aJ ^Ifl Wj-JC ^-^^H AJalj (jx Uj^a-a ^1 ^>]aJ jjj 4^ja.V' AjjLuoill al^}^.VI ^J 

Jja.j AJLa-luol jAj dlAaJ _j^l Uj3 i^jlJA (jl LJjjJal (jl Jjl IjSC . jj£l g±> aJ 
aJja.j-aj| AijIgJij A*juoLud]l llllabobajl o^i ^aj^jil o^A ^^Ic ojiaj c _ 5 lL{ c _ 5 Jia} (jlj^j 

. 1 3 UJ^j^.^j] i— uiLuil Ja^jJu f.\ ' ^ a " ^_3 

S.I > iaill ^ aJjA.j-aj! A-lln^l (JjliLuLajlj dllc-ljiil ^jb I^A ' -llui ^jjHuilij£ «jJajjj 

^j-aj .(jLuiJVl oLl^J >j!iLa cK^ ^V.J^' Cllljjilajl (JJ-alj ^ LluUJj ^iLalc Jfl*J 

aljA.Vb Uj^ajl aUaJjl ^jjJ Jj^J Axjuoljll A-lln^l Clllc-ljill o^A (jli <_£ji.l A^li 

xjjjj'j jLujjjI ^%^Aa (jl Jj^l (J^aaAoj >t ' taill ^ A^jLoill Ai!>L«Jl AjjLuuijI 

j (jLudJVI SU^. 2-° l^-stj^alj-aj IajLxji ^yi af.^\jj (Jj^jI ^ AjjLuoJI al^^VI 

AajIj ^>fi*J (JJ A^l^jJic ajjjuaJ jl Uablcl Clilj al Clilc-ljill o^A (jlj ojl^luol 
CllljLajaill (j\j SjJJfc diLjl ^ (Ja.j jc- ^ll (JjflJj t4 \\9 a AjIc. (Ja.1 (j-a (3^ ^J 

;All*-a 4 ^^"^ (J^l (j-a IjSik (_pajVlj 
^aLail kll^ali AjjU Ar-Ludll [jjj (_3^W *^i ^ A ^'\!. < ^J (J^J^Ij CJtjLajgJt \ jSla U»j 

39-38/u^^i jj^.U 



<*)jjj£]| j^alxJ J^*a!I t)jS2ll 



•IxJ *jajjl (_pa*J j^l^y* (^ ^Lpl j- <aJ*Jl llA (jj£Lj cSLaJl (JjAjuoI (jjjj^ll JflxJ 

cLp'll la. ^gk " s j^- A LgJj-la. ^>fi*J (^'j AjuaLaJl AjjLa^l (Jj^ltlajjl (j-a AlaiLuo 

dl^j La]j (jjjj£ AauiI j- <al& ,la.j La] AjjLaX-VI dl^lclijJl elA dl].laJ aJ jjj 

Jajjw ^a V] ^-^ V LpV AjJW^J ^ CJ!Acli3Sl elA Jc Jjlij <X^I %sJl 

jfljJ '.'7-jJ < ' " '^fl A '^ V I ^J^J * i^jlLdll ^jLkj AjpLiJcl JjlC-j Aj^aLi. LJj^Iaj 

.(jjlaJl CLllaJl llA (j^aailj LjjCij ..lalj (jl ^j 1*a Jajjjudll c*ll3 (j£ 

t4ilia All dl^lclijil (j-a (jjjla^a JJC (*J^-^' L^jJ C5^ UJ^J^' j- <aJC (jj^lj 

^jjlSjjl j- taic. ^LaJ'VI llA (jx ^""^ <*J^ Cp'j^ •^- a - 3 "' C5^ cJ^J' Cff^jVI 4ia.^A]la 

. "ajAl^i"-} j- <aJ*Jl llA ^^cljj ClAi jjjJj^^- J <— '^J^'jJJ 4 4jjl oljj (Ja»j 

aljj (jAaJ (fill (jjjj£]l j- taic. «JJJ ajjjlj^jjl SjIj AjIIj A&iiA Sjl laJJ LaAJCj 

Qc l fljlaJ ^jVI Al^^ftJl (j-a ^SUil AjjL^jilj .dllJjjJjOJQj ClAijJjjjQ 4^jl 

fJ^L^ 1 ck>L?^ U^»aJ jla tlbSjS ^ ^Lia£ jx^l»^ jja.jJl ^jAjjJI 

Lai J^jlj UjjJjjlJ (Ja»J AJ'jl (jl Ll.la.jJ <_£jjUl JjlaJl ^ (_pajVI (_5-ic JjajAJl 

c^jJajVI ^llLa O^ ' '"^.^ 4-9^LaxJl frljAaJl ;»jaiJl (Ja.b (jjalaJl ajAjjiJl 

^.LaJc tliJJa. (^1 4 .ag All AJaalll Lai {"jjiajJl" j ^t aJaJl ^' paiI l—bma ^^cljj 

frljAaJl ;»jaiJl (Jab (jjalaJl J^laJjl 11a jljaluol ale t5 $i Jljla CllljLoiJ e.LjjjaJl 

- (>1 5- Sja"1 X 1 J^k cMj Ail 4a.jiJ j^ Ija" jIj^VI ^j <a£WSI 
- !ajj£j o*j iaai 2U313 -0,000000000000001 ^? cfi ^l 

UJ ^ UJ^J^' J' ^■' << "- ^j lAa. (3^1 j- <aj*jl 1 1& (JlLa Jj^J ^-^J ' '"j^ (j^J 

oIa ^aj^a (jl cjAj tajjl^Jl ajl jA (jjjj^il ^gJj Jjiaijl llA JjjaJJ ^^jaUJ^I <_LjL«J| 

Sac ''*' laJ (jl (J^aaJI (j-a oAj c^laJjuiAjl (j-a g^llajlj ^ 3 ^ ■ a a (jiaa a SjlJI 

JJ i <a3 Sjjaj La^JL taijl (S&J jj'^" ^ \ A ^ ' < a * ,\ < ^^J L^^?-^ ^I^aj^al (Jl* ' " lli ^ ■ a a 

?jjja. f\h L^isj j La^l LJLJaJ dJlj j^^ ^ ^1 5- Sja'1 0x1 Ujij 

ja-»Ail ^Vl HA (Jj^J (JjJ «jJajJj 4A T UjuIill I lA (j-a AJLaJjuol jj£I ^aVI (jj (Jj 

CjUaIj ^jJ ^-i^J^ i^z- ^J^'' (j^LuoVI j^^" ^>f"4 l5^' UJ^J^' j- <aJc (jl 

Cji UJ^^>^' UJ^V.J .AJajiaa-a 4J jLuax ^>fi*J IIa oJj^j (jjj (jj^jl ^ *J^^ 

SjJfl ^yi ajjI^JI (j-a Cllljl Cll^ljJ (JiiiLoila jLaJ'l A^jlJ Aa!iLa«Jl ^aj^jil j^l^>* 

AjLlI] Ij-ili l^al AJjLalajl dlljUl olA <_£j3 al llaj ^1 (jj^J . '-^ 4juoLudA.j o jJ > <a3 

V C^IjI J 4-1juoLia1I LJjiajl jSjJ ' -JaJ J;l3j ^ J^° '1 (JcliSJl (jj% (jl (Ja.Vj 

•^j Resonance, c^j^ 1 cij^^W c^^j' AiLkil aii*a cjLjjiaiAj v] <i^43 

4JjL taAilj . * A^jlJlj^l Aj^alji. ' r UiiiJ ^LvaJtJ cl^^ii' ' . ' ' L ''^.: (^j^jiaII IIa 
ASUail (j-a (JJ*aiI ( _ 5 J ; lJjjl (_gjliiiAil lo^J j;}AlS ajjI^JI sjl (jj^ ^ (JjaS o,*lJir mil 



(Jclilill lOgJ LabaJ aJ^iLa ajjigJl Sjii Asllail (_gjluba jj] aj (Jcliliil I^J aJ^iLailj 

Jla aJIc (jx dlLca. IajI dili^t i^aib lAjJjoij (j£-aJ V ^&\ <1aAa]| (JffilaJl &JA jl 

(J^a J;JJ*J' -I laljmb lAjJjoilL aj3j ^g-atl bbajj Ajjbaib (j-ajJ cS^ilj (JJ^^ (JjJ 

(jj£3 (jl (j^-aJ V (jjjUaJl °J& (jl bait AJajlaa-ail AJjb^ail jl (j'"^ " JaaJl 

Uljj aitxil Ija aba I IaJjuI Ail£j Sjajuail Jjfij . JIja.VI (j* Jla. c£b Aii >^i^ 

<bjlala V J^bLL bbbj ' JJ^ 1 ^* gLAuiil 4jI^>J <^ » u «ft*i AJ^lj aitxii bj-a.jjJuj 4_lilC ab 

.Jkll jl£jj <_M C> CJlijU-aJl jl JiaJl J^a 
.Jjiaib &3y a C5^J "^aaJl AaiLaxil " L_l obajubail ajaiil ^ tlldaJ SjAba eJ^i 

aljLklob aj^l ^J'jJ jUjI ^ Jjxjjj t "^jjjJl jjjjil" :-j LubxjS ^-^j 
AjIIj sjj ^ijb 1 5- SjS 1 0X1 J^a. <A\ eJLJaJj £jJ jx j^j jj%i W^J 

ClliaJ (jl (j£-aJ V Sj&UaJl oJAj 4(jjJj£]l AJC «JJJ J±.\ (jjlJj cl^juolll aoii^il (j^ 

^^jJl S j Jail Aajli AAJiLil (jjHuiLj£ ?7 jj^> bii r J^J .^pbul LJj^jiail cliaj USUL 

(jjliljjj (jjjj^il tajjL^jil caj;!^! 4iila» a Jlj-a Cll^lj <LLajJala <Llla*il eJA CllJaJ 

(jLulSI Ajil£ a^i (jb^-aJ Ajjxj^ail (j<aj 'lj^ li^\J*a.l (jiaxjil \ ^3 > ia*J (jc (jjiila a 

j"°y tiiAaj V tij^VI ^Jjjjil dMclajil (jjj... Aiilk-ail diljjil eJA <_£jj <Jac 

(j-a AJuiTuiii (jjjjijj HjLuo iaLjj^j ^^lii dMcUiiii i^j cjjaj ^^lii ajj^-uiji 

(Ja pljJI oJc LJLuJJ^lj lgj£ 4_lLaxil AjiuJJ Ui (j£-aJj... ajjUil AiotaJl (Jjlijl ■ <oaJI 

ac.ljj (fll Jj^j (j^-aJ ^JJ^a.AJA.Ludilj SjLjjudilj A^ljjil (j-a (j£ (JJJ ,*l*j» oil (jjlJ^il 

IjJ J^-JJ bj^> (jj ?L_ i^J^VI IJA (j£ (jiajuil lgjJa*J (j& 4iila <iil aLalA.VI oJA (JJJ 

aLa mJVIj (jjjudiiil IJA Jj^j ^jic- (.^-i^a (jj^il ^ oUaJl p IjJl (j-a p jj (j£ Jj^.jj 

.15 jiAjJij jjUJi £?Lkii ^j jUii ^ atiniij 

(j-ajJaJ (fiJilj (jjl*iui*nj£ (JIa (_^3La ailc AiLuo (C Jil jJjoiiiil (jli ?c > iaJJ Laiia j 

ja ■» a (^laJ' (j-a aC-^ib t"AjjLxil JjlC-j AJajiaa-ail lllljjb ta^ail (j-a AJuilu) "ojUc 

(jj£j (jl La£a tAJk^a Ajb ^g-aixil Cllaail ^gJl duj V IjAuij JfUU A-aLal IajIxjI Ail£j 

(JJJ lOa. Ja*-aj (3^*^ t!ijJj^a (JJJJ Jj^J ^-^. A^!iLa*il ajajil (Ji.b (jjJj£il 

(jjlluilij£ jjjuaj 33 j 4 a ^ ■ a a j\ LulSij <ijj ^^ (jli AiaLuiilj Sjljjaiilj A^.1 jlil 

J;JJ*J jLaxluol ' .''^'\; Ai*a. (_cjLail J^iib A-al jllil (j^ij iAjliii ^I^Jjoia ^al 

" "\ • \i - ' " 

Jja.j AajIj j la j > u£V I (JlLa j.L^aU.*il ^b (jj^J lJLuoj£I aJ Aaa.^lil dlljiuiil ^j 
AJjaaJl oJA ( LlaS^I (fiiil jA JjjA Jjjfl aiUilj tajUii A^jUJl Cjlijjjil aJA Jllal 

"Galaxies, Nuclei and ^iji jijSlij cjbjiiij cjIj^i" ajU£ ^ \*j&j 

Alii AJaiaa-a Upjii ^iLaxil oJA ^ AJjU^i^ll jLala.1 aloxjl lj£>aQuaSarS 
^gk (jcil Ail Vj ej^i ^yi Hajla j^ail (_gjLa AJj£ (j-a aC-^bj 4(jj!Sjli Ajbc-j 
Aajli Ajb*J 4Jaixi-a 4jUr. jA 4Jjuii£l c^Jil " ^j^3^' U^J^' " U' C?^' SiU"^' 

.16 



\a! jL\ JUL ^ jSijj 

*jaijl ^gk (JjuaLaJl (CjjJjI ^La-lJVI ALjuoIjJ jj^J'"^' jl (jjJj£ ^^j f-^j' J^ 
(jjjJjULajl ^^A l^LaC L_l^ljil (jjJjULajlj C(jjjia.Ujj (jjlJaa. jl (jJJjluia Ail£J >%l*i 

(jx A j£ aJ a ASjLk AjjSc Sjfl cjljl JA (jl ^1 (Jj^ajlj t-llSc (JjjULaJl e^A J ^*J^ ■"** ^»Jj 

La jj > ail] Alalc. jjc. (_gj3 (jc CLijAaJj (jl£-« Vj *U^VI ^-j f^.I^j ^.Ljjjail 

. 1 7 j^Sj UJ^ jj'" a *^ ^ Jj^ cs-i] es-"^ *M-*^ AlAJu (jJ^ia. Jj^ cs^j 
o^J (JJJA.VI frLaixJl pUlJaj aOc. JSSJJ Aj*a. UajaXa Ijju ja » all o^J (JjjA jJU 

|AjJIj}I Aa_£ii]l (jc llaJ (jl A! (j£-aJ V ^j*."^ jAljJall o^A ^ ■ ^.al . « \ ~]lc. ^| jjj 



(jiajVI 4jjJ^ SjSI (JjjI uiaJj j ..lja„U 



"j "A^iLaJl OjS " ^^Aj SjSU ^aaAli-a ^JUjI C5^j UJ^' C5^ *V.J^' U^'j^ "^ 



iluU 



";j;j» > tall AjjjjJl SjSil " j "^yAlajul Ajjjjll Sj£]l " j " Ajjauialj*^j^£]l Sj£]| 

(_gill jA £-JjVI c£j^l °^ (j£ ^ja.ja1I aUalJVIj L-AjuoLnllj "^ a ;» , >.\l SjSil " jl 

t£jSJl e^A >Alj .AjS SUaJl Ij^-j^ AIas.*^ <_£Aaj o^j^.jj ^LaJl (jj^l (J^jjj ^^a. 

V SjSil o^A (jl (jJjjlJ ( -^-lfJlj 'S^^W^' *J^ C5^ '^"W^ 'j^"' UJ^' cs^" *JJj^l 
L_1Jjuo ^^A SjSil o^A [jl (Jj JaSi IgJajLuo f.Ujl lA jLa-jJul ^ ^lijJl jLaJ ^^ic JJjJ 
o^A (jc Cll^aJ ^Si (jjHuilij Hal tlg-ic JdaJ V 4 Jj* A CIiIjIAa ^ L_l£lj£]l A£ja. 

.f.bjjuo l_ij3j (^i i^j j^j'j Ai!>L«Ji ^j^jii j^-ji ^j^ Vj^a (3^^' *^ l ^ SjSii 

C5^' LS^ J 'UJ^' C5^ Sj-Jj^ Aj.uUJ^)]l (^jSil (j-a OjSjI O^A Jfl*J AAllaJl ^j 
(_cijl (jj^jl J^ ui*i 1 AjjuoLIa AjjIj A-aJS SjSil o^lj '(jj^jl JAraJ A£^>a. ^gic ^>ia 



LuU 



Jai Sjja J^k aJUJI fjaJll cIaKJu] jVI AjIc U« jj£I SjSSI oIa c^jl£ jj 

aj^jjl 0J1A «Ak-aJj tlluiAu) (j-a S^a ^ 4 -J ^>^' Ujj^ ^ A^LaJ jir >^il (Jlla l> ^Vj 

SLuli] AijailLajl LJj^>ia]l jijJ AjIaIjujI ^1 Ajpj-a jSj > u a jJC. Aa.jJ ^1 Ajuula 

IIuiau) jxa-aJ ^ajaJ J J^J^ Vj tjkjLJJ V SLlaJlj il^J AxjUll L_l£lj£]l ( _ 5 ]c SUaJl 

4JUJI 

^1 SjJJ^ ^JJ' ' L_l£lj£l] AjljJLaJl (Jlia l> ^Vj A-ai-jJa f.bjjuo l_1j3j ^1 (jj^jl 

AJjgjuiJ AjLa^a ^jic LJjSjll ^llalaLj V SjjulaJl (ja ^>j£l ajuja. \^\ (jl Aa.jJ 



^gk »j^-^\ '"'^;- ^-V (jVI 4_ilc ^^ Ld-a <Jal Sjall e^A Clul£ j] l£^>^' S^^ O^J 
jl Vj l^ a*jU1I t_jSljil ^ SU^JI sLiil Lal£ ^jaJjl siA ^U^jj £jk^ jl£ 

(JJIxaJI eJlA (jV tfJJajoiJl *Liai]l ^ jjj^lil jj^J aJ oUai] <Laj!>l]lj ALSjll (JjIxaII 

Ai^U*Jl fjaJll a^Aj .Ai^U*Jl fjaJll j£!j* ^ Vj J^" V JJ-iaJl 1*1. j *121l 

^i lA^jjiJJj ^JA.V' AjjSjjI jj^alimllj ajjL^jil j- taic «lfl iaSi AjJaluU ^^1 ^^A 

oUaJl f.LuiJlj Jj^juuJj L_l£lj£jl Jj£jJuIil AjjjjjJa ^j^aUxll e^Aj >l > Zaijl frL^jl 

(jl£ Ldl I jjjj^ jjaiuII 11a (jl£ j]jc 1*3 ulj (jjj Jj^J' ^Ulbj SUaJl ^^Ic ULuo 

t5 lc (jj^l (Jj1a£jV SjSJl e^A ^gk oAjj (C;\ c!jIjA diil£ jjj t(jj£Jl 4-ojuoI * (i5 j^ c£jUa 

>aj ^cl (jj^il ^ji (J£jj2 Ldl j^ lKj^j SjSil eiA ciila ^j *juojlilb Iajj q\ <Jja 4jaiij 

i " ] VI ^'U V I ^A (j* (j\ (jSaJ aOc. ( _ s -i* : J 1^4-3 ^IjuaJ ^l^j^ (^yic (JjjJ*J dpjj ^»l 

CJljLuoJl ^jiali <Mi (CliAj (_3^-^ (j' j^° C3^J C3^ UJ^' C5^ ^CS^ <-^ ^^"^ ^ 

qa AijUdll ajjjuall o^j (jj£j! (jjla. (_gijl jA ^^yjuj (J£ t5 ic j^HjIj (_pajV'j 

c4Jjljlftilj Ajj^aJI dil J7>» a\\ qa AJuiiu) 
j"' tajll 2^J^ ^J^* Lfe* (J^^l)^ t3^ C5^ C^J- 3 * ^* ^4^ iP'j^Juo a!^ (3^ L^^' 
jAj lluila. j- tajll t^JJjj LjjSjj (JJJjS j"' <aJjl 2^j' ^ JJ^ U^ C^J- 3 ' ci^ 



aiSl^t ^yj^l tf jlfl CM J***tt oyjto 



A-aJS l*La (j£ (J^aJ'j l*ilJ l-^ l^JB^ U jljJ c£j\iA (Jl ^a-J A^j^ll ^jjiJljSJl ^gic 

^gCSl CAlA Qja (j\ A^lij ^Ij-a (jx <-_ fljUL yA j;ic. jl ^a. ^^^joi cJ^ jjli aLu La£ 
diljjjj^ij (j-«j diljjjjjjijj diljjjj^)j ^jlc AjjLa. oljj qa ljjUSjj 4"Clilji]l"_j 
jA oljjjl ^ oJj^jajI dlljjjj^jll JJtj tAlui a CIiIjIAa ^JAxia aljill (Jj^ JJ-^ 

o^a (_j\_9 ^ _1 bjLuiA (jjjj^il -i^c (jl£ j] JUL*]! cJ^ 1 C5^ 'oj^jI p jj j^<v. c5^' 



4-aJ uijI ClAjjjjSi'VI ^»l 4iajuiil L_La.j* UJ-^2 *J^' *'j^ J ^J^J^ UJ-^'j^'j 

(jjU L_lJLaJ AjjLjj^£]| A la udl J JjJajJl liA <jx ^ijj 'AJIjuo ^'"^ ua3 Sljill Jja. 

LjjJLajJl 0j3j '(JJ*-a jla-a J eljlll (Jja. (Jjjj£jVI (j'jj^ L5^] <-£-\jM U.! A '". 

(jjjl&lV^ Aj^aLaJl 4 la uUl Qc. (jjJjjJlj 4j^aLaJl 4 la udl LJ^\2a.l (j-a LuiJJ (JjI 

iJ b dlUjjJ^JVI ^^ JJ"^ C5^' tllljl^ilj cAjjouiaU*^j^£jl L_l.laJl SjiL j^JJ 

AjjI oj£jI dlUjjaJl S^-J^J ^^^Jj J' <al*Jl AjJaioiJ jJl jj^aljVI 4_lCjJ .iAaJ Jill 

(jj^il J Sjjj^ ^gja *jjI c5-^j ^^f**- 3 ' C5^' *j^l °^ dul£ jla .Igic ^213 ^^jJI 

Jja. (jljjoil ^iLloLj (JjUjjJ^jVI (j-« <_J_lla -iJC c*j\iA ?ti^aV 4_ile. ^jA La-a (jai 

Sjiil aljj ClicUaluol La] 4_ilc <^A La-a jj£I dul£ j\ Ual t4 m ^ CjIjIaa J aljll! 

J j .Ig-Jja. 0^ja.j-ajl (JjIjIAajI ^gk Cllljill (j-a lA jJC. iilljjJuj jl jj^aljl Jj^ uaJ 

aLuil] Ajjj^jJailj <Laj!>Ul CliLujaJl ^J^-J ^^'^ (,yJ*J IJiA ^jli (jdilLaJl !M£ 

La£j cejall oljj J diljjjjjjijilj (JlAijjjjjj! <A > 11 a'i Jill SjSJl (jc SjUc ^^Aj 

(jjjljl L-lui^j 44.la.j-a ClAiajJu dllj ClAijJjjJjl jjli AljLudll jjiaLul J lij£i 

(JjjjjjjI (Ji J t jiLiij 4-gJ ujlallj L_iJLajj AiiLa J I (JliLlajulj! jli Jbj££]l L-iiaJl 

<ja.vi ua^.1 4-i^j jjjjj^lyij 

IgjLJajU (j& ^*JJJ (jlj Ig-iJajU x-« dlljjjj^il O^A jfllJJJ (jl ^gjt-lllajlj 4(_pa*Jl 

o^A (jli LaLaJ (ilJj jJC. (JjuaLaJl (j^Jj tojJJ^jl jilUJl Sjfl jJjULj SjJaJ CllliLuiAJ 

(jx JJ^I Oj3 i^jLjA (jV Sj^Jjud^ ojjjuaJj aljlll ^ lgjJa*J x-a Sjj^j-a dllJjJjjjJI 

tua QjjLaJLa dlljjjjjjjl (_]£ iilLud^l » JaUjmJj JJJ^J AjjoLliaU*^jj^£]l jflljjjl Sjfl 

(^jSj! (JJJ (Ja aiacVI Jfi*J* SjSil o^Ajc ^g-dlaxll Ajjjill SjSlLj ^^CJJj IgjLJajU 

Ajjall (JjUSil jLaill ale- Igja&LLa (j^jj ' UJ^' C5^ *J^J^' 2^J^' 

Aiuo jlAa 5 A 4 -^ (Jjj^ujajl ^gk aljJJ ^^jll AiUall IjOj^a-a jjiuj cAdila.jjJi^Jlj 

cCJjj^I ^1 CJbLo^l Jjij A^jli Aio, CJljUL 5 Jl AiUall siA aljj CjSIJUj 

jjj t(jj^jl J 4 <^g a\\ AjJoxll ajall (^Aa.1 JfS*J A ajjajul SjSJl oo^J AjJaxll A-ajallj 

Lulj LJ Ajpaxll ^LojSjI oIa J LLiL jl£ L^j I Jl > aal jl S-ibj j^}*J' c5' ( -^ J -^ 

jJJ*J Cjja. jjj toUaJl SLudll AjjuoLuoVI SjLJI JJJ«J (fi^jl (jjJj^il AajuoI j- talc- 
Ui-a Jj£J| (jjljJjl J (J^lja.1 tllAaJj Ajjb jlill (JjjIjSjI Ail£ JJ*JJ ojalc. (jjj^La 

-( JLaJl (-ij^l alialll J L_lljLjJalj ^gjJajS AJC «JJJ 

AjjoLllaU*^jj^£]l <-_lAaJl SjSj Lff je^axl\ Ajjjlll SjSil (JJJ laa. (jjoLota. L_LuilJJ t*j\JA 

SjSil dul£ jlj tojSiobaj A^joiLala Sjall aljj (JataJ (flail jA j^ uiaJl ' -LuAUjI IJAj 

oljlll J jjLaJJ (jl dllJJJjjjil CllcUaluol Ld] Adlc ^^A Ld-d ^Llia jju^al Ajjjlll 



.AlLa-a V UJ^' <J -ijljud]! j- <ai*Jl jA jj^jj-ll^Jl g±> aJ 

^bj^SJl L-UaJl SjSi AjjoiIjIj AjIc j^A La-a ^LllS jj£I Ajjjill Sj£]| dul£ jJj 

(jj^ll ^J jj^jj-lig-ll jj^J J jVinn <_£l l.laJj iJjJjjJ Ja^j ajj jj^J JUIjuoV 

^jj ^i j'-i.^l lfrjJa*J *-a JjW-^' J^ ^J^- 3 "' °^ (J -J^H <^ijJjJ^I (jV 

AaXa*]l p jauJl j pjaull Cjjj£3 La] Vij.^itU AjLJl Aj^*]| l4-.ua tSlllaJ jj£Jl 

. 1 9 ^L^.l SUaJl CJ^j La]j CJl jill j L_£l jSlI j 



jjLuflii Ajjjiii SjSii 



J^a. AaAij AjjIj AjJJc A-aja i^llLaJj jjj^ll (J ojJj-ajl (^jSil (j* Sj£}l e^A JJJ*J 

jj^aJj a^Lai] ^^^LuJuVI -laLjdJjl L-AJjuoJj Sjill ("it a-Loia (_P»*J ^j S-ij^j-a SjSJl e^Aj 

aljj ^ Jj^jaII (jjjjjajJl (JlaJL ^^IxxuVI JaLudjll I^A Jc VL\-a )J ^"* 1 U' ^ 

..iLjax jjjJj^j jjjJJ^j J (JjJ'jJJ Jj *J^' 
Vj jA La Sjiil Sljj ^ Jj^.ja]| (jjjjjajJl (jl JllLajl 11a (J^La. qa Uj ?c > all j 
Ajj^olil Sjillj ( il - ia a (jjjjj^j (jjjli£Jj j (jj-^J^ JLaJI (j-a 77-iL l£.J^ (*?'"?' 

Jill AMI cjUiui^JI J] ujjJ'j^I J^^Jl c^j l^jJ c^l *j5il ^ tfji-^l 

oliA (jl Aa.^)A1 (jj_3^*J (JjoLuia. (JSjlU /g-lc- S^^a^.^A Sjill o^A (jSJj c ' g J A (j^j£jj 

aA^ ^a La-a 3blS jj£I SjSSl oiA A-aja cjjl£ j] j .^U^VI iaLSSSl 11a ^a Ujljj 
^yi IjjU ajjji^Jl ^Lij^aV c5i 'Aja Ia jj^.j jAJj (Jj£j! (j& diljjjjjjjjil '"<n^'<\ 

j)£-aJj iAJ'ji oljj ^yi (jjjjjjjjjj cJ-*^ 3 . J' <aJ*Jl IJA (jV ~;^"*^ jLa^JV' -^ UJ^' 

^ jj^alixll L_Lkl AJI ajjjl^ll (jc. LJj^}*-<Jlj .oj-aj\j oJj^.j a JJUAul (jl£ Ail (JjSil 

Aljajjl j.L^all»Jl (jj^J (»^*ij UJ^' cJ (*J^4^' ^»^*il l^jj cjj^jJ^Jl ^*J Jja.jjI 

Ajjjjll CJMclalill AajIj a ja ill j^lj-a cJ^.1^ dMclalll ^Lu'l ^ *jai]l ^Jj^ ^ 
^LuV ^U> SjL» JJJ*J ^j^-ll jl (^ I JA j «(»J^I ^1 j^ cijj J*- * jJa3 ^1 

SLulj] <Laj!>Ul jj^alixll alAxil Jj (fi^JJ AjolgJl alAxil (jl (_gl (_g^kVI Jjuali*jl 

.IgJJjIj-aiuol j SUaJl 

Ajllc ^gA La-a !>Llia ^>*j^al (_g jit > tall AjjjJjI SjSil A-<ua dul£ jl (^J^l Aja^li (j-aj 

CJjl jlj aj^Sl CJljJ Jl ftUajLJI jUiJM] Aja.L^a]l j^jjil^Sl Cjljj dJjaa] 

I ala c5^jJ SjLj JjI o^Aj cAjjlfr jJC- oAl j Ajaiil j^lj-« (J aLSjjI jj^aliaJl C1j\_1a£i 

oLjaJl ^.^ajJlJ AjLaJLail Jj 



^gk (jiLal| (J-alxJl IJAj SjSJl e^A A-aJ3 AjjuoLota. <_£.La t5 lfr jfijl J*>\ (Jxlc t^jtiAj 

CllLaJjotaJl ^^A dlljjjjjjjljili i"jjjjjj : lj]l"_j ^jC-^J (_£j^ ajnl-N t5 lc. SjSil O^A jjjlS 

^ AJjSIall j SbaJS A-aj!>Ul j *L£II jj^aliJl'^L ^ Ij^ IjjJ L_J*Jj Jsll 

jjjjjjojii ciiLujoia. t5 ic jjjj (^gjji s^j^jii SjSii j^a (_g j» ■ <a]i Ajjjiii SjSii j±s*jj 

CllLa-luia. ilia.li ^V AjIc <^A La-a ^Lila jiu^al Sj£]| e^A dul£ jJ LJajlj .(jj^l ^ 

^^ixJ liA j tfr^gjua <cl i—lia. SjL JJUJ (jl (jjJ A£^aJl ^ Aj^a. JJ^I dlljjjjjjjljil 

jjIjj (jl (jjJ Ai&LaxJl fja-iJl 4-1^ 6j3 (3* S-'J^- 3 ' U' * ;^"^ CllLaJjotaJl o^A (jl 

g.1 > bill ^gJl Aimll j.L^all»Jl (jflj (jj%Juo (^Ulbj ~j?- ill eJl^J A±*.jLiJl dlULLiL) 

Aj3 Ajuta Ajaiil j^l^>* (j* '"'J*'." AjIc (^ La-a ^>j£I SjSil o^A dul£ jJj .^Lialjoba 

.g.t Jaill ^gJl AJjSIaII Aimll jj^allxil (J^Uaj Ajjxj^ ^j (Jljl I^Aj (iJlja. jj^ 

Lua (J^aj (jjlll ^ Sjj'jJIj A^luiVI eljjjill uhL** (J O^ Jj^ cH 3 ^-^ 

o^A ^ ( aja^ JJJ*J <^l CllAa. IJI j 4(jLudiVI oLja. aJ^ljj L-Loil Hj aJ-la^aj A Li* a 

AjLsjI ^ (jLudJVI ^aluol LaKj ... (jj^l IJiA ^ALuli] jjuIj^ (jaj Lid^j Lalj 

(JjuajJ La J^.lj c^LudiVI (J^xlL ^°.: v ""'' U^V. ^ *J^* Oj - ' ' '"''"^ AjjLjaill 

Aa.j^1 UJJJAJ (J^ cJ^^ ^Aajj (Jj^jI (jl tlifJJ .-J^ll jLailVI cj^^ (jljudJVI A^j 

.20 4-iLix.vlj '^j^H *j^* 

( *a- ; "^l (j^ Jjlj tajjajul jLaiJVI cJj- ^"^ Ls lc- tjjS ^LJj A^j^ll Ajlj^VI ^>j2*Jj 

Aiuo O^jJ *^W- c?^ (j^ uaLaJl (JjjLj^LjJjIj (JjjujLj Cll^)J jj LaA AjuJuVI o^A 

|(JjMj (jJSjLaJl adA^alllj lajJaaJljl I^A LajJaj-a (jjoLj^JJ jjjl Jj%J 1 965 

(j'A\ (Jj^jI c^^xll (j-a (3^ UJ^ C5^i '^^^ J^- JJ^' cs^i ^ J J% tSUiil ^ic- (jJ 
o^j a^j (jj^il (jl t^l cSUaJl SLulii Lujuo (c^j Sj^-*-^ Aaja^ clyJ'j^ c?^' iSj^i 

jjj" Lu-aj]j£ Ax-aLa. ^ Ajjiajjl f-ljjjajl iHuol jjloiLa. ClljJjj j^ajuojaj^jll Jj%j 

i^a Jlj (jLudJVI (J^?*J ' -UiilLajl (jl£-all jA (JJJMSjIj (jjjjLjjjail ^\ AjjoiIjIj (jj^il 

I^IajI }"_J (^^J <-_SJj*Jjl liAj iAjlxl] lib ia IjJ^aJ AjLJaLj^l a-jSlI (j* Acj^aa aJ 

ClljAajl aLuI IgJl (JjuajJ ^^jll «jUj1I jj£I (j-a (^J.I^>J Aa-iiijl o^A jJJ*Jj {^LoilVI 

.22 uJa ft-aC. 

CllLu' Aja.Ll (j-a ajjj-ajl A±jj£]l (^jSil (jLuiJ AajLudll jjialull ^ oUajJajl La <j£j 

V AJI Lu dliL AjALuajI Aljul o^J (_pa*j]l LjjlJ3*J x-« W^j'j^'j ^ ♦ ' "^ "'j ^-^ 

jA L^i Jjajll jjjoilill Lajjj AJjLua^ajl A^aK ^lOaJjuolj AkjiaJl o±$l jJ.uij 

^j (C^jJ (^lll dlLuoLjSjl frljalj Sjaj«-a Lpj£ (j-a CliiilJ (jl *dialudjj. "Sjaj«-a]l" 

jl Jl AiuLi 1 00' J) 2 jM 00 J) 1 ^4? c^ j^' ^j ^ b ^ ^ 

aJj oLjaJl ij^-j jl (jLudJVI ^j^-j cJ^ C5^ J^" ^ Lj-uiij (^ aSjI^jI (JjjIj^jI o^a 

^ SJajlajI ^aj^i-a A-a!iljuo (j-a (Cj3j IJAj U|lLaJ3 ^k (JJ^J jl J^J*J* c5' (jLu 
(JJ jl^a ^l lUiibaj LuiLa (JjSjLoijI ^.LaLul ?tjJajl La£ (jj^jl (jl ^5-^5 I^Aj iL^Jj^J 



^^jJl f^k Ai^Luaojl £jLj f.l&JlVlj .^-*-^ (j^J ~^' ,a cJ^j^j l3j^ a j SA*^ A£j3J 

.1 alia jjgjalajlj Ji«Jl JfrljaJ Uat-La ^>fi*J (jSlaJlj (jjljlaJl aUkljl IJA l_JJa.jl 

V SjJ3 (fij (j^Li. L>° ^ "^V (jSlailj (jjjj-^lj Ujlji*jl aUaJjl IJA jjl <LaaJlj 

(jj^il li^-J JJ' ^-^lj jjalillj (JjllaJl jA ^gJbu'j AiLaJjuo *&lj (AjALiLa 



A^Lj^t UJUa^l <jjj ^U-uJVI 

jj£| 4jj£ c*ILaJ (jjJjjJjli taaLaJlj 4jj£}| 4ja.U (j-a (jjjJ^JVI (j-« J^l (jjj'j^l tjj 

g±> aj j-aVI (jji ^ ^^ \;; Aj-iLa AJjtLa Lbja.1 jj j 4(Jjjj^jVI 4±i£ (j-« &^>*1 836-J 
(jjj AjLujj (Cl c!JjI lA (jiLil 4Jl (JjSil (j£-ajj 4(JaLjI 4ja.j (jLudlVI (JJJ 4-JjtLa]l£ 

<* ba£ll (jiiij (jl£laJ La^jl Vj W^ uJJ aJC (j-a aC.j]Ij (jlAJoiaJl (JJ^A (jl L_JJj*jIj 

jjyjjj (ilii£j tAjjLaiJji.Vlj 4Ja.J-« (jjHaj^l <^.la.j (jSJj AjjLjj^Sj 1 ! 4 la uul (jx 

AJjlxla Sjiil (jj^J L-uUl I^4-Jj toijuijl AjaAi (j-a (jl2jjLaila La^jLj jllW .T,\l 

<_$! Ja.jJ V J (jJJJal^la JJC- (jLua uul (jj^J (jl Aijlftil (jl liA (-JJjAjIj t<Ua uijl 

(jx 4 la ui ( *<■» - ial (jjjl£]VI (jj^j (j' ^3j^"l (JJ (jjlijl-uiLo I ^^ . .! ^J^ 

j] (jj^a-ljai (jl£ IJLa <^JJ Lj | (JLloj (JjLuo £_! j j 4A1i£ 4_La jiu^al AJj£j (jjj'jj^l 

Jj^-J 4a_£ij A la uill 4_la.j,a (jj^l C5^ *— ! 'j^' £.!*"> ^JjuaJ (jl oU'i^il L-lljaJl 

*-a SjSlJla dlljUl ^L«ia, ?t±> <aJ (jl ^1 (J^Ji I^J c^Jajuul L_ia.j-ajl (jjj'jj^l 

Lj (jj^a-liii (jl£ IJLa ? (jj^l cJ^" ^. u aj liLa ^i^aLa, ja^\ IIa (jl£ jJj ,lg ■ ia*J 

? (_pa*j]| lgjLJa*j «-« diljUl dijaljj jj tSjfi 

^gk tll^aJjuo ^^jJl (JllljJjijjl (jx l^jjjj ctSliJ (j-a ^^A^l (J^ (_g^lfr j;ic. jA La <^J^aJ 
Lb^jl (J j-aJ jA (_pa*j]l LjjlJ3*J x-« dlljlil jSllS AJaaJ J- <aaJ JJJ*J Jj^3 ilLabaia.1 

^jiVl Jj iaSa ^Vl ("mMj cbjl bjl LuUi 15>3 c_iL^I li^j i j lnui ^l 
^j ^ j A '\; ' Li AJOiaJl (jli jLajjjj 4(jLLuoVlj (Jj^*-jIj (_^I^>jI J u^%^"lj p-^j'j 

(fiijl ajI*jI (JJ l^-ia (J^i^-1 (^1 AijiJl t5 J^J cSOa.lj AJaaJ ^ ?.!iLjlj f.\ ja.1 

Acj^aa ajl ^ oJja.j-aj! t_ j£Ij^jI ^U\< j jlaJ j JUa. (j-a taiiLul (j-a o^ALuH 

(j£-aJ V J 40.la.lj AJaaJ ^ ^^juj^jj (jj^l ^ AjjLaUl alja-VI A-l^a. j 4j.uba.ui] I 

^k (jj^jl ^tJjuaJj 46Jja^ajl (JJJuL ^V.JJ U^V. L^^^* ^"O c5' UJ^V. U' ^j*^ 

jl Ajjijxic 4 l£ ui a (_pa*j]l LjjlJ3*J x-^ SjiLiLa]! l_jljj]l (j-a g^aaJ (jc SjLlfr AjlgiJl 

.(jjlll f.Ujl Ail£ ^ (jjJajfl 

(jjjJ^JVI AiajJu ^ jJAiull Ajjudl ^^A La ;4jaiij ^jiaJ (_£j]| ja-VI (JIjjoJIj 

Lff Jj'l Ajjudij JJ*Jjl (jj (JA ? AlaLuJl ^gjJajill ooA (Jj^a L_JJaJ ^^ (jjJj-JJjIj 



Jj3jj?1 000 J]1 is* 4*S^ ^oiill p\ ? AjjIIII o^A djj^J Lujuo ^.1 00 

; "■ tall IJ& ^ " Ut<*i\l (jj^il " AjU£ ^ (jjUjuii|j£ ^jja. j^jouajjill 
Ual£ (jl£i ^3^ UJ^t 1 00l>* * _>?■ 4-iiiiL (Jj1ijIj^£ ^jjH^jJu Qjj dijlaj CLi^a. j] 

.23 i N *' ^ (^ JaSfl jjjL jJjjjL J]1 
(jx (jJjVI Ajjljil frlglJl (Jj3 La Sjjail ^yi Cj.1». .13 j .AjjouialJi^j^SJl ojSjI (jjJJj 

diUjjj^il ^j-a JAxJl (jjjij ^j^j f-^-Jj-J SjUiaAJl dilJjjj^)jJl dula (jl (jj£il (jjla. 
4jaiij f-^yjuijl tliA^j .(jj^il <_yS Iajoc. J^V. tliUjjj^il oIa ^ i^p Laj 

JO*Jl j^Aj ^gJc ojl Ja^all CjLjjjJ^VI (fil dlljjjjjjjjil llbaaA Jai . dU j jliSJ^lS 

"1 AiudJ jjLajj V (^i *J^^ AalilLi jAir_L^3 (jj^il <_yS diljjjj^ilj diUjjj^lVI 
.(jj^il <_y9 Lo.ic (jLjjLjila La^Jl (JjSil (j^-<v. {j\ 37 *j3 1 is^" ^j JLU ^ a 

^gia-dJj AjjLuoill aLata.VI UJ^J' AjIaHjoiI ^Ulbj Sjiil Jj^ uJJJ IgjLJajU x-« Sjiil 



JjSxIi j^l JUb.V! 



J UJ^-J^ 1 UJ^-J^ 1 <^1-i ^ UJ^ 1 ^1-^ SiJ 1 ^ is* t> ?^U—^ UJ^ 1 

fit*]] f a^ii jLjiij - cjLbJaLj^i ^ ^L-aiV i prof. Roger Penrose 

.ajjaxil jLaiJVI ^*J (JjuaaJ La] 4-Lala Jlj 6JA*IajI ruUjjl 



1 *j3 1 cff^- ^jjujLo ^ _1 AjjLoLa jj^p J^-JJ W^j (Jj^ajJ <^"l ' " ^ ala V I j 

ajS'l Cff^^L^' Jjf*-^ tljSJala ^^l I^A ' -llauLiil l!la. ' _Uu tail (j-aj ! 123 *J^ 

j)-a jj£l j^^l l^& jl iljij^a jjJJ^C-J Aj^'j AjL* A-aLalj1 J^xll (-5 -i*J 123 

f&j\\ IJlA jli £fkltjj 78 *j5 1 c> J$ <J^ U J^' C5* t - J ' J"^' ^^ Pj^^ 

SjiJ1 A*^j1_l ^jLud^ jjjif j^-jj A-ill Jj^>jJ' l£^I fSjll jV c^^ 

^Jij cji^i 000 a-uI yl ^ 3 SjS1 Sjii £t 1 000 ^. 3 *jS1 

jjoLjJ ^CjLuoja 1 2 jlik-aVI •i^C- jl^ J^J UJ^i L^J^V. J^J^ 3 ' AjuujJ A-aLal ^'A\ 
L_SJj*J Al ■ia.jj V fSjil liAj ljL-a1 23 S J^1 A-aLalj 1 fSj LLaLal j£]j 

lj£-aJ 50 *J^ 1 CS"^ f JJ^oLa 1 (j-a jijuial jLoIa.1 ^1 jjli (JjLjjJaljjll ^j 

Sjfl 1 0^5^C ajjoiLa 1 j>-a jju^al Jl ala I t5 $i AajlUl Aa-LJJjI Hal JjLua ejblicl 

jjSSl * jiiJ JUla.1 jli JUjUj .6jx jjJjJJ UjhJ UJlkj 1 Lfj^ J^ 50 

;^ljla ^UaJl ^a^>il I^a C5 ]c jj^>JJ j^jouajjill <3^.j ^ " ^-'* c!.;^ 1* " a 4 * ^ » ^ a 

<_£.La Ul (jAxJ 1 23 S j5 1 S j5 10 cs^=- fJJujIa Oa.lj .11x1 1 <fii jLala-VI li& jl 

j£&.la Ajll Jj^ajjll pj ^ill pSjlli 'J-a'VI IJA ^ A^VI SlIjVI jLuj ^^aj 

AjIc. AjV ^>J^I tA^_J a3j x* V^^U cJ^^V. J' ' . "^J U' 1*.!^"'''".! V £^>«alli ' jI^joj 

C5 ic jix^a AJ^bj jlj . 1 JOjJI aLal lji^1 23 *jfl 1 « ' u .: jl aJUJI oJlA ^ 

.24 Ij^ *f-\jj <J*t Jj _)IL^>VI c> 

alt jLaiij IaUa.^jJu ^^jJl aIjI^JI ' " iVt ala V I JJJ j}-a AL <a3lj jLala.1 (J-a£l (jSaJ jj 

[jli (iluj !>bj .(jjla^a jj^jl I^A jl f^C jl^jJ c^jSlj JJj (Jxiail j^J CllLljJalj^jl 

j;ic. diljiil t!ljLuo j\ ^.LloxJI dili^L <oajI AajHj Clib aJ Aji (JJJJ*J (fliil jj^jl 

ajjSll ^^AjI Sj-^J t3j^° ^W cS^V. C5^ J^" J C5^ UJ^' C5^ ^^5^ <-^ 'AjIIxjI 

.a] 4ij^ V c^^ 1 



^15M uiUI 



«• *> i, i; 



o^jVI Jll ^ AjjUc^l c^jl^lj A^uuuiil ^>^l 



jIjU t^Jji ^ jl Ojlat-J '"'lj^ ULO aja-Jlj J^llj (J-alft-ulllj jl^jjlj (JjUl aSJ j!a 



J^^J 



" 



u. 
12/ lM 



^1 AjuJA.La ClAjjIjJj (jjj'j^j cHjj^ 8 ^'^ JJa ^ (^jaj* AjjudAjJijI \ jjc-j^aa a (jl 

tiic-j^aa a AjS jjSl iS'^ jl-^lj (AJLull <-_)JJ &.>?-« ^ jj-alall IgJLSj-a ' -LlLa 

jjli ajlx-a jA La£j '^j jlaJl (j£judJl dll j Seawall eoA L-il^Ll t5 ic *iL Aj.uLa.ui] I 

jiaJJ <_£ja.VI dll^a^ftil (j-a IgJ^LjlLaj ^^i <J£joi]| Ajjj^la Lpj£ ' . " ' "j Sja-a]l e^A 

p jjl t5 Ic AjJ^aj ^lilLa jCj^ j^^V* UJ 2 * JJ-^* 4-JjLajuo <»'^>^ c?^ ^'j^W 

(Ajjljll (jAiJ ^jj^ p J^V &^A jjl Laic AaJj (_gjlui^ ^ j)jj\laJl l^-J ^Lj^a 

llll&j^aa ail (jia*J c _ 5 Ac <_£jlaj' AjJjjlaJl p jiV (_JJJ OJja.j-a]l Clllc-ljillj 

Qja JJJ*J Aj.uia.ui] I Lucj-a^aj AJaJl ^j (Jj^aJ Ija. (Jjla IAjjC ^]j cA_Laaj]l 

.jjjjlaJl p jjl j)JJ IgJLSj-a (JlaJJ ^^1 j SjjUll A_Laaj]l llll&j^aa all eoA (j-axia 

? jC^J^- A " jjjlaJI p J J ' (j^ Aj.uba.uU I Luc^aa-a A^^&<« UJ^ A_LaAl La j£jj 

i-yN. >.a\l jjc. I JJ*J Ax. jj jua JJji A^J^ A-Iuiaui] I Luc j-aa-a jJ-aJJ f-^ s ^ (J^ (Jj3 

jJJJ eULill jli ti]]j] Sja-all AjJjjLaJl £_jJ*VI ^ eJja.j-a]l CJl jUJlj AjJj£]| 

Lajlj jJJJ g.La.ui]l t'V<K\ p jj^I AaJ ^ Ll£-a (JlaJ li£ j]j iAa-jJaljj AjaL^a 

.JajaXa Ja. ^gjj AilLuo jJC- LjJ*AJ LaJ ojni^a 
AjiJiia]! j J i a ^ " AjIj£ ^ jjjJJJJ (JfLj La j^ojuojijjj]! <Jj% J-iLaJl loA ^j 

^•LuNature's Destiny" 

(, flju&l ajMa AjLj jjjl]l Jj-aJ ^ aJSc £j-all ^gJc fcjlLaJ ^^jll <_£ja.VI AajSa \\ 

AiV S^J^J^' ^"^.!?^ S^^ L>* ^ LaJ^iLa AJj^ ^jc !>Liaa ojljC-l JJjuoj AilAla-a 

^ ^>Aj£ LjcLuoJ (_gj]l a^-a]l (J-aLt]l j . . . SLaJl SLudi] ^j!>La]l Jajuoj]! Ll] ^^J 

AjjuiAjoi]! Lu&j^aa * 9"jkj jA Ojljjuol ^^Ic LJj*j]lj (jj^]l <-^Lia. ( i\ uj£jjujI 

Clllja-a]! (^Aaj j^^>* ^ A^J ^ r j^ all OJA t_jjl£ j]j iljj^a^a p jjl Ja-V Sjjla-a 

^jj^ll ^gJC. LJ^>*j]l Ljajl jLaJLulj Ajjj jiaJl S^a^all (jLij ( i\ uiaJjail lillc jLaJLaiV 

.25 '^ c ' <^-lLajLt-a]l 2-^J 
V Lpl Clllja-ai] AjJjjiaJl p jJV' £}* La I jja. (Jjuall ^^1 j»ja-j]l ^jc LJjj*-allj 

oja <Ja.lj jaJ L_ijajj (jl Lpjlgj (jj£j cJj .^^^J^' ^^ C5^ -^.J^ 3 ^^^' fc^ 3 " 



luU 



4,5 Jia Lplix ^ A*jU Jljj La LpV AjjUjIoiI aJU jJJ*J LLuLa^ jaJj c^jj^l 
Sjjlj]! j»ja-j]l (^Ja.j Lpj£ ^j-a x-jL (jjiAjoil] ^ 5 *aj-a]l Cllljjll IjA j li a ^ j .AJjuo jLLa 

Galactic co-rotation *j^ ^jiLl! jijjjli J** l_l^j ^k ^ ^i 

radius. 

(j j^J (jl ' -laJ Q^)a all (jjjjj^ia. (JJC I j J (JJJ AjlS j-a ^ UjIj La ^xaJ ?.11j (Ja-V J 

AiLjaj S^a^aJl (jljJJ ^>ia5 ( *a-^»'< ^^Ic. LlSIj (_cl S^)a-a]l ^fi^y* (j^ (j^*-« -^-J ^^JC 

jjl ( _ ff J*J I^Aj 4 AjJj^iaJl P J^' ij'jJ"^ Sij^J^' AcjjuJI j^^Aij A£jaJ ^gJj 

AjaL jua Lu'ja-a ^ Ja.jJ ^^1 j»ja-j]l jua CllljULall ^L j}C Sjj-ala JJJ*J Lu 



-LuLajoi 



.la. Jj IjJ*J jjj^J aSjaJI IJAj cAjJjjiaJl p jiVl j£ Ai^aUll AjJJi]l CJlc-ljiJl ^ 
j£j* C5*J ^J^ 1 LS* ^jJajU l f jai]l I4J JJJJ ^1 AjjJU]| JJjb' (> jJj£ 

.l$£^lfll j-i lgj£^>a.J L_l£lj£]l ^gic JJjJ (^e^jlj Sja-tt]l 

dlljJJU (jc l-ll*J I^CjSj ^^A Aj-uiaui] I Ujc-j^aa a IgJ JJy»JJ (^l <_£^>a.VI Aij^all 

Super nova" 4£>u*]i cjIj*!^! "^j ^ j\\ ^IjUAjvi cjUcU^j 

(Jl^ja (J^a^)Vi ' g ^ A ' '*' (j^J AjjjiajoiSI I JJC^aa a /JJJJ (jl (JJaJLuba]! (ja (jla (JjiSjuUj 
^^ AjjjjjJs dul£ A_iitt^]| Sjjiil elAj ^^a.jLa. JajaXtt J^" (4?' UJ^ ^ JUJ J^A* 4 

.eLlaJl £^juLj] A-ttJ^iLtt (_pajVI ^f> ""'* 

Ijg] lAjl^ttluol j Ifrjlja ^ AJjAa Ajjjou]! jjj Jj£j (jl A-iLludJ (jjllaiajl IJA (jxj 

(jl (jLoiJVI ^g-lc (J^JuoJ (fliil A^j-ajl IjA t4j.ubtt.ui] I Acj^aa <u] jj-alailj JJji]l a5ja]I 

aJjaJI jjli ja.1 jjj*jjj ^Aala. ^ji cJ^j jc- <&l *— J^ ^5^" ^^>*-V.J UJ^' ' '"'''^'"j 

^Ij]j ^>JJ*J (jj^]] 4jjV.J^' U^'j^' tljt-ajm ' .''^ (_5-jj Aj.uLtt.ui] I Aaj^a <u] jj-ttltt]! 
.aLlaJl &JA jl^ttluolj (jLuiJVI ^Lla. (jJ-ttlj] » A ■ a a (jj^]l (jl (^yic- IjjS 



^yA (Jj^jI ^ OJjA.j-a]l AaA}]! *iaj]lj (JJJIjaJI ^^ ^-^ t5"^ ^^ >"" ^Al (j- 

^i jj^.j^]| (jJAjil aUaj]l jjj .Ijjjajl l^LajJa la.jJ Ls ^\ Aj.uLtt.ui] I Acj^aa ail 

jl^ttluoVI (j-«» ^ *^ A <_£l]l jA SjJj£]lj ojJ*jua]l lgj£lj£ « H^-j Aj.uLtt.ui] I A£.jAa-tt]l 

.AJjuo CJljLlLtt 4 Jlj^> 
(jjjaLaA.j AjUjI L_l£lj£]l oiA AJJJj L_l£lj£ AajuoJ qa Aj.uLtt.ui] I LiScj^aa a L_k]ljJ 

j jjLLc m mLs h Li£ (j.iLtt.ui]l QA 1^jj5 i^jjma l_i£Ij£]I oIa 4-jjjjj u^-<v.j . Ij^S 
. jjjL j jjjjjjIjjI j cjj^J j cU-j j ^jl>2Ltt]l j ^jj^jI j o^S$\ j SjAj]l 

iiLoJ !Mj jA SLlai] AJ^iLtt ^tiajuoj (_gja. LJ!il£. ^C ^CjJaJ (_g j]l JJ^.j]l L_l£j£]lj 

(jjljJjl jA g.1 ■ 2ai]l ^yi I^jIujJ (jx L_l£lj^]l ^^-J (^Ul (J-alxJlj .(J-ajV S-^J^ 

IgJl&J (jiLftjuiili .l_i£Ij£]] Ajj£^>a]I ajjUail SjSJlj (jiLiuji]l l_ija. Sjfl ^JJJ Jj^.^tt]l 

Jj^. IgJljjJJ L_l£lj£]l [j^]j lla. OJJJ^ 4-1^ 6jL L_l£lj£]l t5 ]c JJjJ A ajjajdl 

j^l ^1 (j.iLtt.ui]| ( . lla ^j-tt j a la JJ j <_£^£^a]I J^>ia]l SjSj L_lAaJl SjS (jjljJ l^joiij 

(j.iLtt.ui]| jaJ U]£ CliJJaJV Aj]c j^A Ltt-tt (Jfll L_l£lj£]l (jljjJ Ax. jjuo dul£ j]j iLtt 

j] ^1 t(j.a£.»Jl LLJajjal j\j .AJjil AaJJJ i^JJAJ JJJ^ jW^' 2 -0 W^ L>* '**'" .J 

AjuaLaJl LJJaJl oji (_5^J (j] JJjic Aj]c j^A Ltt-a ji£l l_i£Ij£]I (jljjJ Ax-^juo dul£ 

Jl V] tfrUiill ^fl i_kljSSl aJA rn.aii ^Ij I^jIjIjx ^ L_j£1j£Sl c^LlJ ^^Lttj^b 

Acj^ia a]l l^^j"' ^ttluoJ Aajli Alj ^1 jILuoJ (jjjjS]| JjJJ IJjIjJ (iSlJA (jl *il jil 

>\SJl ^ AjjLuSj]! 



i4jj£]| Aj^lj qa lgi^lli.1 ^U\<j tjHoull! (jc. I&jaj AjaIj (j-a L_l£lj£jl LJ^lli.1 
^ CJ^VI *JC (ilJiSj (JaoI^I j£>a J^J tjK L_lliaJVI AJC (fil <Jj£laJl 

Jl^Lj ^>VI t_£ljSll ^j^j ji Sj^VI AjjVI ^ ^liLji ^ Aj^lill djU/VI Ul 

JjJjuo ^^Icj cl&jljSluolj LgjLu j l&jl-La ^ (J^ajV J Jr*J ^ '-^ La£-a ^Lalfr 

ejj^.j j±S*jj aI&II AjaIj (jx jj^V ^>fi*J t_i^j^il l^i (CjjjuIajI <-_i£j£ JULaj! 

a£-a L-l£j£jl IJA jjl 2j<\o\l CjLajVI C— UfSlj 4 LgJ^ja. ^ (J^ajV (jjljJ ^a^l La^o 

Aj.uLa.ui] I Lu&j^aa a L_l£lj£ (^-J Lajjj JaSfl (jiaj!iU (JjlJJ (jjljJjl tlllj^V 

U' *$\ '(j»^>^VI ^J"?-* 1 " ilil&j^aa all (jx jjjjlJI ^ (_£jluLd]lj AgJJjJu l_i£Ij£ c*j\JAj 

^^jjl A-Laaijl A&j^aa <UJ (jjljjil JaiaJ ^Ldic JULujJ V bpl ^ ' 'aVU.* l_i£Ij£]| ooA 

iilli L_l£lj£ ^b (j* LgjULLua ^^Ic JJJU dllj Lg-Jj£ ;»JC- (JC ^iLiai LgJjj ^g aJJJ 

Dr. Peter ^jh-^-J^ jj&^\ Jj% uLali ija ^ j .aj^jIi iiAcj^Ji 

LgJJjj (J^aajIj (CjluLoJl eljjuol L_l£lj£]l j£ jjj " (jJaiuilj Ax-aLa. (j<aD.W3rd 
AjjuuuJajl Luc-j^aa a ^ Jja.ja]| (gjluLoJl <-_l£j£ Vj Ajltli Clllj jJC. Lgjl CliJJ 

^i p jSjJl U»j ; jljxl CjjAjjai jl£ V]j tSUiS jjj£j jjl l_s£jUI Ija ^i (jiajSLj 

.27 " ^U^l ^ j^J ^la^JVI J "c^ 1 V^ 

(_pajV^ CjIjjAajI al lla> al jLal^.1 jAj L_l£j£]l lo^J (^^Lux ^kl ^1 t*j\JAj 

Uijjjjalja a V^-?-a L^^. ^ ajjajdl Alli£j AjV (CjIuiajI <-_1^j^ Vj^ *J^ jlacbj 

C(_pajVI J^J AaIajI lAjLudx (jc LJjaJj (JjUjAajIj t^ljUill (Jx^J (jl xjJaloiJ 

?7 JJ^> (Jj% (^jiu^l L_l£j£j AjjIjjI AajJajJl oiA ijc-j .Aa^iLiC AjjouiaUi^ Ailko 

a! ^u Jul ^ v^'j^i ^ ^ <^^-^Vi George Wetherill J^j^ 

t!jjLlJjl aloiaj^al jLal^.1 ?tJj^aV AjS jA ^oll Ajl£-a ^ ^jluLdll <-_l^j^ -^J^. ^ J^ 

^UJl AJl£-a ^ ljja.j^ (gjluLlI L^j^ jl| J jlj ...Aj^lall CJljluiaJl ^ UlU. 
Aj.uia.ui] I Ujcj^aa a Jx^al (jc CllaJjl LlJl£-aj ^ (jl£ LaIj ^>ju!j]| (jaJ J^jJ U^ La 

.28 

jliJJ ^ jjljjll (JjSaJ ^ jJj£ jjJ U4J j^SJlj (>ajVl (> UJ^^ 1 C^^ 1 UJ 

L_l£j£] AjjlgJl AiJjLaJl ClljJ'V I Jj^j-a (jjLujI IjA (j^j aJ jla cAj.ui^1Vi]I Acj^aa all 

jlj^luoVi aJC- (^j ^Jjj^ SjA^ilj JjUaC Jj-a Ajlkloll L_l£lj£Jl t5 lc ^CjJjuLjI 

^jjj£j£]| (JjjA qa j£ diljIdA L_iljjal ^jjj (>«3^ JJJ^ J^^ '-^ Jj^-V.J '^4^ 

JjUaC <-_l^j^ dl^liJl ^jjj <_£JjJ L-ljUlill IjAj tljA. SJJJ^ ^JJ (jjj ^ A ^ ' ^"*. < (3* 

Aa-ajJ f-'^JaL <^liJJ*l ^3j tojA^l! L_l£j£ jld« J^*J*J Aj.uba.uU I Ac-j^aa a\\ ^j-a 

AjlllaJl L_jLlL*-a]l j^A ^uujgjl Jja^ Up'ljl j-aj L_l£lj£]lj Aj^aLiJl JjSJl (jl jJjJJ-a£jl 



(j\j (jjliuiil CllljULa jia Aj.uLa.uil I Acj^aa all jLuix ^j L-ila-xll jjljJjl Ij^J Ajjiibajl 
^Ulbj IAjja.j aIjjuI ^j I ala (^JjJ lilila jl£ La£-a lllLUaa all ooA ^ JJJ*J 

Aj^juLJI Jj^J aIjjuI 

The Astronomical Journal ^A^ Sjj^iuSi aj^i aVJi cj^Aj jSj 
a^ jA^i Jja. Ajilflli cjU/vl Aj^>uJ! gjtnli ji.1 jLij 1 998 jf^jj ^ Vila 

I4J! Ui^jj ^l A^LoiVI cjlg^^l jl " :aJU1I SjUJI cjjjj oaj ibui^l 

tgja Jja.ja]| AaVI (JjjJail jlj£LuoVlj jl jjV jL) AjaJ' AjjjuuJajl Acj^a all jLulj 



iluU 



SjLlI] JjjLkj (j^aLk (J£ uaJ axj a J3 A-luba-uUI 4<-.j^-v A " 6JA £.Lb jl <Jj£]l ^J^*"*- '^J 

jcjj pjj^jI u'j^' ^ *J^ ( -- J V.' '- J " i JJ *^J .lA^VI oUaJ Laj^iLa jj£j (_5^j 

; ^jjlxJ AJjii Igix j JjlaJl *j?-» "V AS1*IajI Aljlajl 0J& ^ jx-allll ^gJj (jjiUil 
CliOJ c*Ijj ^gk jl ejIaL '"'lj^ ulo aja-lilj j^alllj (jjlajjijlj jL^JjIj (JjIjI a£j J^-Juoj 

1 2/ lMI uj£«j f jSJ 



<jijSM uiSjS (j± *f±jA\ cOljSll 



jl LgJljjJ Ax.^)juo A_La&lj (J.iiaui]I jc l&JxJ A_La&l£ 1.1a. a^-a (J^jV ~7 k ^ j'-^* cjj 
j Igjlc. AjjjuIJI ^j^-j £-* (*^^-V. ^ J-^ J^ (J^jVI J^J -W^ C5^J^^' cJ^iii 

IjjlS j\j cIAJja.j (jiajllLall (j.iLLjtLill AjaJj j-a LaLaJ ASjI Lla OjjjuaJ l&jl^aluol 

jj£j ^^jJl (gjluLajl Ajj£ *-a j' (J^J^I ^UJ^ L>* %8 4-^J (J^j^J <^"' JjUaC Al& 

li^Lk! AM dii^ j* L_aiLkj l_j£!j£]I »JA jl Ula>jl Sj^31 8 J^ u^jVl 

f^k A JJx a A-aJS IgJ (J-ajV Ali£ ^jb (iJjJJ jl AijtLall ooA ^}JC Ui^aJj . I j±& 

^ Lk-aJj ULtj jlj .Jai AJ jL^a» (JJU a] A-ajall OJA jlj A-o^Ma jJ^V'j J^VI 

_L_l£j^]l liA Jl*] L-Loijyij JlaVI ^-Jj^ (jij UL^ajjl A-LiJajVI Sjlll ^JjjJjUo 

cjUji*^ Sieverj%^j Press o^.jj ^ u^.j^' u^j^j^ cP^ ls^.j 

' mLS -U l-<^ lAjbulj (_pajV (j-'LiilLa A-d?.!>La (_gAA jc A-aJS 
^>*j^al A-aJS IJ jl£ j\j ' j)J%. jl Aji (j^ajJSJ La jjSj LaJ ■ tail i jA (J^ajV JJ^ cjj 
I j jl£ jjj cLjJ Lda ^^1 c5j^l lJ!Msl1I iA > 11 a\ jl CllcUaluol LJj IgJJJjLa. t"<a» ■ >.\ 

aj*jj ^gJUlbj (^j^-ll Igi^Mc- aAuiilj Ij^sjI A-alUl cjI jUJl iAuiJLi cluUi] jj£I A-«ua 

.31 i^u... ^k sUaJi 

(J-alc. jAj A-aJ^Lajl (J-aljxll AlaA. jua Ajj^]l (J-alc ^j ( a\ ■ iaJ jikl (Jxlfr (ilLlAj 
IjnnVillTrt VU>^ Ajjol^J jijVl V^J^ AJjUl CJllJaJli tj^jbU ^loll f\lA\ 

; JjSlb ^aVI I^A ^jic jsjjuoj (Jj^jjj c3^.J .^^ c?^" ^ °^ " Liuujj Ijjj t ; a \; 

jjLaJJj tAjjjjll CJlclxjJuV I JJC- AJ'jS AoloiJ sjl^aJ] liij-a Jfl*J (J^jVI o'jj jjj 
CllC-Ualuol La] Uajl cJ^^ cJ^*^. -^J^l I^A jl£ jlj llak (jjoLjta. jjlj^J SljUl oiA 



jaj JjLuaj V (Jl&iJ JJ^aJl J^^Jl LJ ^^J ... jLJl l^KJi iali jl CJljUl! 

llA (jl£ ^j]j_ _ _(jia^)jU LJj^)xaSI "^'"'' 1* A " (Jla-ail (j^J^J Lai all (j<aj ^3^^^' 

(jiaj!iU jj£l ^^IxjJuj Ij&j ^J^-J^ (_paljJ3l£ AjIc jA La-a jj£l Acjjuil (J-a*J JJj-ajl 

SlAa 4jJl£^)Jjl ' -la uul dujali 
ejLl j *-a l£ J?^' ^J^MslII Ailj£ S-^LlJ ^gJj c*HJj 4jjjx (J noun! (.yJa AjaLaj g-Luoul 

.32 ^LuijVl JjVjilj *j1£jJI cjljUiiVl ^ Aiajala 

4 jjulJl SLlajlj 4junl\j 1.1a. a^-a (jLailxJl (jIJA AJC CjlaJJ <_£Jjl ^ uLllalJJt all Jla ajlj 

^gJc (CjJaJ (J-ajVI j^^3 .Li J^J La£ (J-ajVI CjLj£-a (j-a cs^L J^ a ail IJAj 

L_4jIjj AjLi (_pajV j^_>* J^V.J 'ci%^'j JJ^aJl£ AjjuojlaUi-a (JjlLua dllj jj-^aLk*. 

U'j^j' (j^J 'Ldx^a jjaJj (^lalj jalj ^Lai (jjaJj (^jLa | jjl ja (jx 

l.ijU '<» til (JllaJI jjx p^&J (jl^jjAll llA (ja r?-^-iJ (J-* 3 *-^' l *g ■ a*J U^ja (j'jj-lj 

Jla ail I JA JJjLS -^V.J 'u'".!^'^ a JL>-« LuiJJ ^LUbj AilSlill (jjtx-ajl ^gic. 

L_l£j£jl ll^J LlSlj Lal^a J^joLjj 0*°S^ <_£j^l L_s!>Ul1I ^ jla. ^gJa '"J^ *'* ■"" 

CllcixAy] jlkaV &JA Alaa. (j-aj c^^jlaJl f.\ . bill (j-a A-ajlall jUaaVI j-a AjIi 

I JA (jjlaJ (jl gjJalaiJ Vj l*-lla 4lLa-a JJJ*J <^lj ^J^Jj' (j* *La-^Lljl ^JJj^ 

^ (Jjljlajhall (jx LJVVI Cllljxuc t5^ <»' j^' '^ JJJ" llaJj t^ljll al jaJl 

j-Sj (^Ij (jJl (jli 4-a jal (jC--^ AjjuojJaUi-a <Laj\al J^ ^5^C- c^J^ - ^' r^ ■ <aijl 

.AjjaajI dllfrlxjuJVI (j* (J^J^' 

jjSjj (jjall L_l jaJ ^jA j AjLaj^bil ' -lajoulj j^Sl A^jSJl ' -lajgul (jx p Ijjl i^jlJA 

Ajj3 aLjS lA^ (^1 AiOall L-a*^ jLiL 1 00 J-iLu Loj W 1 ^ c^ 1 ^ Uail 

lla S^JAjudll A^j^ll AjuJuVI LJajl (_pajVI ' al^loijj tLaOjuJjjjA ^^Ic llukj) (^lll^ 

^jouial w ^\l jLa-dll (jljSa.1 « iLUjoiJ V jUaaVI olA (jl Vj 'J^VIj (j^j' (_J-1J 

(Jj3 (Ja Aj^aL alal 111 (Jjl> iall ^3^' li^J .JaSfl LJ^VL lalj jljLaJ Vj (J^aj^ 

AjjIjj^£ AiUa t!l!>l^Jjuol ^iC all ^gjoLilalJji J I jLa-<Jl li& -l^JJ (jj .c5j^' lJ^IxjI 

lAoij (^l A^bj^l AiUall p j-oa-a lllJ^J J^lxJ ^J^l I^Aj J&*\ jUl^j jJSJ 

(Jlljlal bjajx ^Ijil (^gJuJjialJJi all ^l^^' '^ (j^i ^ J^J '^jL"' J^- (jLudJ^I 

Luiii ^^ A^lS-aj (illJA (jaJ aJ LaJjj AjjaajI A^j^Jl CjIcIxjJu^U AjJajC (_pajVI 

j£^a Jjj jklxjij (JJJJ^>J (jLallxjl Jj% L^ U^J '^L^al L_l£j£]l llA C5 ]c SUaJl 

(jiajVI Jaia La jA llAj .Jaixialb ^jjaJ (jl ' -JaJ La L-Loia LaLaJ jA (J^ajVI 

.Lj it ' <aj 



2uuAj1\ SjljaJ LJaSUt CJ!jL^l^j 



diVSjJa ale ^ (jl ■ <at taaJAjlj JSJjuo JJjxJjj (JJJJ^>J (iljlja (jJJaJjxVI (JJajIxjI Jjl 
^1 A^AlJl JJjUJlj AjoliUII Sjlja Jl] oLijJVI jLIiii {LiajljJaJl} j^jVl 



Ida. Alb a j 4 Li* a Jjja. J Ai£-a-a SUaJl jjj " "■ all IdgJ (jVj%J tig alaJJ 
j°- all qa dLa^all (_£jl^)ajl JaaJl (j-a % 1 J »jj* >-.->. ^ jjdaJl ei&j Sjl^pil 
JjdaJl ej& (Jai ia OJ^aa.^a O"* 3 ^)^' "O ^^ J (Jiixjuul S^l^ja. A_a.^p cs-^ J? A 

.33 " Aii^i 

Ud*J Jc (J^ajVI -ij^JJ Vj ^4^C AJaiLa-all (jLaJ V Sjljail Aluiall JjdaJl jj] 

Uj-g-ul]' Jill AjjI^jaJl AJJLkll A_La£ Jc daiu '-*"^j (j.»La.uill (jc L_fijjx-all jLaJl 

Aj.uLa.uil I AjjIjaJl AsUall ooA J (_paliajl £cl jjli A_Lalxll diU uiaJl (JjSjj .(j-'i<a.uill 

lAajm Jc j (J-ajV ftLjuo Jaiu Ajdlla. Clillila (jj£3 J] (_£JjJ % 1 AjjoiL j\j 

A±aJl dAill£ll AJ-aa. (j'j^l cs^i C^JM '^ pUJ'jl (CI Cllda IJI Ual cjtlal &JC 

(Ja.lj (jjljia U^^ (J^J^l AjjuoLLall Sjl^jaJl ed& AJJjJ aJJ (jl ^ ■ >"J' A£-all (j-a (jl 

(J^ajV JJ^-° (J^ Ig-i* cU'jC- &JC Jc LJfljJJ (jjljlll li&j .(J-ajV S-^J^ 

<_£jaJl L_fiM*ll J (jjljaJl dljlilll JaJjJa Jl (SJJJ Idfcj cAJLita 27 J ^J J 23-J 

ajljaJl A_a.jJ plaJ'jl (jjj AJjllajl ajjj t(jJjiaSjl (jJJj frljluiVI -laa. AJlaLa (JJJ 

Sjl^ja. A_a.jj (jjj (jjiil <jl£l (J-^jV Jj^-^ <J^' ^ dajj >1 j^j . IjjAuS IclaJ'jl 

(^ja. l_s!>Ic ^J^-J (J^*'"Vj '-^ 'j^ U^ 3 ^ ^j'j^ ^J J U^J frlji^VI -laa. 

.L_l£j£ll lj& Jc SUaJl f.jjuiil JcLoLa 

(jljjjll lo^a A 'nx a Ac^joij l&jja-a UJ^ (J^J^' cj'jJ^ J^J ~J^' (_>alc c£jUAj 

(jljjj^l (jj^Jj ' jt-^JjIj (JjIjI ^jljjlll IJA ^jc 2^V.J '^- c 'l JUJ 24 <J^ lAjja-a 
(jj£j I j] 4 1 JJ ■ <aj (jj^J jl^Jjl j Jjlll [jli La JA. ^gjj LtJjJuo (jiaj!>U Jjj^ ajl 
4_L(JxJ| 2ojo^\I aiA Ljbuluol (j£-aJ J .^Lda jLjjJlj Jjlll jJJJ ^jl^pJl dljlilil 

(Jj^. sjIAa ^ oA^lj SjjjJ AJLa£j SjIJa (jx (JjJal ojja-a UJ^ AJljjJ Sj2a (jl 

jlgillj (JjjjI (JJJ ajljaJl ^ Ida. JJJjuo Clljlij JJJjudll fJaJl loA (j-a ^^V-J ^(J-' 1 ^"*^ 

L5 lc jjiaj!iU (_gjl^>aJl (jjljlll ^5>V. '^''^ .^Jj^ ^-?-J J •— 'J' c^j cU^J 

(JJJj f.ljluiVI Jaa. (JJJ Sjl^aJl ^ (_3^)3 i^jU^a clg-aJajuo ^C 6Jja.j-ajl (jjdJjLjalll 

AjI (jjJ LjjluLa (_pajVI ftLjuo (jl£ j\j 'Ajjla Aa-jJ^ 00 -^ c^j cJ-»- £a ^ U^ 3 ^' 

^jljaJl (Jjiil IjA (jli Ajjialllj AjjIjIuoVI i^laLLa]' (j^ dll&lijjl jl dlULiaJl 

^i X (_ai| Jj U^ic^juo (Jj^aJ AjjIA 2^ljj 4-1 JJA Jl I ala (_gJjJjuo (jl£ t ^3 jjj 

jjill |JA A^jli djoaj Jill ^j|j jll jl £flljj| J djoaj ^ ill (jllj .A^Loill 

AjuijUll f.LaJI ( alia a J 6Jja.j-all AjilaJl (Jjuo!iljudll (Jj3 (j-a Lj-aLaa ^J^J (_gjljaJl 

^JJJ* 1 C5^ ^J^' CJW^-J ^J^' C5^ O^JJJ^ 3 <JW^ ^iudiulj jjlall J LjVLa^ll£ 
_La^jjuJ (_gjlgJl Jaia-albj \-ijt- ^gjaiilaVI JaJa-alb Jll2 Ja. <Jjuo!Mjudll oiA jo*iui*ij 
Alialall J SjjI^II ajl^jaJl j^ > alal J Lajoila. IjjJ L_1*1j L^jli CllUala-all Hal 

.bjiaj VLajJu L^laJ (jjjja (jc Lpjljjj AjjIjIuiVI 



jjljlll J& JiliaJl J* ^LuuiL CJbll (^Ic l£J^ AJli ^j^Jl LJMiJl Lai 

J^jllll 4jUr. jIjJj La Allala ^ Sjl^aJl Cjjlj Ijj JllaJl (JjJjuo ^^-S 'c£j'j^ 

<LajLl]l AjjI^aJl Ajuj^\ (j-a tj^. (j.a£.»-J »j3j ' -lajLujI ojAj " _LajLujl (jj£lJ ^Ulbj 

.AjuijLllI (jc *%Jak IfrlaJ c5^jl ^Ij^i SjjI jjl AJjajLujI ajc ^1 AjJj-a (j.*ba.ui]l (j-a 

4JJx-a 4c^)juiJ lA^)^aa-a U^J^ "J^'JJ^ J (JjiaAII (jc O^J)*' ^*-} U-^* O-al^asta (jjj 

■"■ ia-m SaJu (JSjuHI 4 a Ha a ^j u i^)l i iaJ J^a.jj 4 i la a 4_a.^)JJ jj^ a " IjA (J^J 

ClAjJ <_ ? lcj (jlaj^l (_£jl^aJl (jjlj^l ^^Ic- A^aluiA Sj^j^aJ jfijfi L^K lP'J^' 

a a ■ a ^ (J.iiaui]| (jc (J^ajV -^-J (jl ^^"V L_filjJcVI -^.JJ V (j« LH 3 *^ *^LlA 

-( j.iiaui]I (j-a jkj^a\ jl ^)J^I (*J^ UJ^' C5^ "^J" 3 * "-tlLrJ^ *J^ ^"^ Jalxi-aj 

eoA CllJl£ (jli .IgJ 4j^LaJl Aj.uLa.uil I Igjlcjxa ^ <»jaj]| e^A tjlLaJ (jl (j£-a-all (j<aj 

(_gl aa ill t!l]j (jc JxJJ (jl ' -laJ SUai] aJ^iLall L_l£j£]l (jli (j.*iAui]l (j-a ^>j£l <»jaj]| 

l_i£j£ oUa (jl£ (jl !xLaa ^iiAL'iUI (jc (_pajVI AiLuiA (j* ^>j£I ajLulaj Ljjoba >'ii (jc 
Laj^iLaj Ualj (jj%. l_i£j£]I IjA ja. (jli^yia.1 (J!>Lac a^j Jj^. jj^j jj'jij ~^^; 

"LaLaJ Lb£j£ cJj-a ot Ja U 

L-jLota. L-LluaJ V LpV !(^J A-ft^-a 4_}^-J (j-« ^^.!^ ' a J^ 1 ^LJl ^>laj]l 4-$-?-J (j) 

^Lalc t!llJA (jV .4-La ajjL-ajl pLuJuVI ^JCjJ U£j (^ ^Jj£ (j£ J J^J^' L-Lml HjI 

jA (J-dljul loAj a^j fC I (Ja OjjLuall plxjJuVI '^J^ (^ °JJ J ' . w .! ^^JJ 'j^'j^ 

t AJ^j£ *a \j^jla L-Luil JJJ ^^jJl 4 a L > " ojl^a. Aa.jJ ^1 AiUiaj gjuLajl <xaj]l 4jj£ 

A^jlJ ?.l^>AaJl tllao AjuJuIj ljJ^>-a UjjJsj Aja mibjl (jj3 ClllclxjJuVI 2^ 11ul<ulu3 

jj£I (JaajlujI 4Jj£ dul£ jla W^J^ ^.J^ ^J^ 6000 l^aJajLM ojl^a. 4-a.jJ (jj^ 

-L5 lcl Igja-lajai ajl^a. 4_a.jJ (Jlljl£j AjIc ^^ Lax 

j|j jjj Ljiaiajqi (jx ajjL-ajl ClllclxjJu^Ll AlUajl CAjJIula £&jfi AJLaJl ooA ^ j 

jjjaiajjl loAj .(JIiiaajI 6jjjLu J^V. c^^lj ^^ luJLjI (jjfl r j' <alj plxjJuVI AjLoc 

a! (Jj£j (jl (_5*-fi| ^ r j A ^ a ^yi SLiaJl SLuui aj^^Lill "7-*" (jLi ^HiLuol ^1 LjjjSj 

jl C5 iuij ^fla^ a*jU1I L_i£ljHl o^i ^ SUaJl sUilj .Lu^uii 2LS3SS AjjII. 2HS 

L_l£j£ ^1 (jli ^a.1 jJJ*!Lj t(jjKULUjl (jc (J^ajVI J*-J J-^J 4-uiau) (jc JxJ IJ (jj% 

LluiAui (jc IjAlia li^lla.1 ( aiLaJ ^xaj (C) j\ (jjjl jl (j!MxC ^>Aa.l a^j ^gjj «j\j 

ojLucI (j£-aJ (^lil Jj^jil ^7'^^ toUaJj LiLjx (jj^J (jl A] (j^-aJ V Aii^ll ' ; ' lia (jx 

L_l£j£ (CI ^5^ SUaJl SLuli] ^lldll JajJlj tliuiAjLUJ AjjjLuII jA SUaJl ^^juli] LiLj-a 

(JaajlujI (jc (J^ajVI J*J jA ~7 "I loA (Jj\<J «j\j 

I ^^ bj AxJl AJA.U (jx La£J (^LtJJ La j (JaajlujIj (_pajVI (jl gSJluiJ aj3j La JJU 

^jj' - ^ a La^J (j 13LJJ 9-igJJi cJ^J f J' ^"j ^j x ' ajl pLuJuVlj La^_LLaj La^j^lj-aj 

AJLubajl jLucI (j^-aJj C(jLudJVI SL^aJ A-aj!>La]l cijjiajl LuiJJ ^^ Aj^JVI ^3^*^^ 

(jiajVI (JJJ Aa^lxiJ LJVVL j (^^a.1 (JJj-alij i^jLiAj .Sj^Jt-a I ^^ JJJ <L-alajl 

(jLudJVI SLjaJ A-aj!iUlj AJajJjJa-aJl (jjaJjlLajl ^^Ic (CjlaJj 6Jja.j-a L^i£j (j.*ba.uUlj 

Ajj^jluJ ^LudJVI J^' W^J^! U' U^V. V '"^JT - * ■"" L>° Acj^a-a ^>fS*J ^^Aj 



(jl ej-ajLj Jj^l U^V. ^ tAJjLuax Liij (jl A] (j£-aJ V (J^All ^ L>* ^CS^J 

.eUaJl SLudj] AjjuoUaII L-fij^lall (JjJaal ^gJc <_£jlal]j (jj^il ^ji 4-JjuAIajI IgjLalj-a 
j^i (JglaJl ^gic <Ja.j jc <&l SjJfl ^gic aJatS JJj Vj '"'"'.^ AjJjUI (jjllaJl oJlAj 

jjSCII J] jLoiJVI jcis La |^laJl jSill CJbj ^ j -c jj%a j£ e^ti JjSj 

oAaaJ (jl ^1 OjClj La j CllljLuaJlj (J^ajVI ^ S.Jja.jAj'l <&l dsLjl ^j ^jJjJIj 

I t5 JL*J JlS. a*jjl eJA ^^Ic 6j£jujjj 
(JJJjJl ^^ic. (_£jJjuoI Ll aUI AjjjO ^j (J^ajOlj CJljLajalll (JJa. (_gJ3l AjUl A-£jJ (jj 

(jjlaJl AJl Ul ojIaL CllljajoLa aja-lllj j^alllj (jjlajjijlj I JJja AjllaJ jL^jll (JjJjI (3 /"'J 

54/ uiijcVl uj4*H vu ^ ^W j^G 

o j a l3l > n La (J£ (j<a aSulj ^Lg-lllj U^Jjl p-" ^"^ ' L, j (JJJJU ^akilj (JjiaASI a£i ^jajuoj 

34-33/f^'jjj j^ e^ ^4^' ul lAjlakj U All! XAi \j& ^Ij 



j jaJl ufcUJI AJllJl uu-tfl 



la-lla ll lo^i .eLlaJJ LaJ^iLa Llllla I ^*j^ AJjfij ( *« > aJJ (jiaj!>U <_£jaJl <-_S^liJl (jj 

^ Jla aAUI ^l jiiii (> %1 j (j^^ji %21 j u^jj^ % 77 6- uj% 

jAj dlljlxJl &JA &Al (j^aaij l.lij]j .<_£^>a.l dlljlfrj (jj^jVlj UJ^J^' .Ijm^jl 
AdaJl CjLullil aLoiA.1 <Jjfl (jx a^kloiJ AJ*V 1.1a If* JliJl lo$i tyialLj j-la ui£jVI 

t_nviSl li^j cAiLkll ^LuV AjjL^I CJ^liHl t.\j^\ yk (jLoiiVI l*Jj ^j 

jA liA (jiA-Lallj . j.»an\l (jjjia (jc Adlc (Jj^aajj (j-la > u£ j^ J A-ajb Aa.L^. ^ (jaj 
^j (Ida. AjjiL ha (_^uuol t5 JC' dal*J AjoiiiiJ (_^All (jj-^ > a£ jV I Aiudj ^ (jjljJ ^J^-J 

Michael Denton :uj%p J^ Jj^. ^^^i ij* 

(JjJaJ (jlj (j : lajai£jVI (j« t^cl AijudJ t5 ic (^jaJl Ua^lc. (CjlaJ (jl (j£-a-aJl (j-a (JA 
AJLaJl Alujudjj i Ida. Jtxi jj^aJC (jjlaju^jVI (jV 'V 24^W ^ (jLudJVI (J%*J LaJ^iLa 

U^V. V ^Ij cjLoijyi SUJ 2LMJI A^dll ^ %21-il l^I l^j^I ^^l ^ 

CJbUJl JUliil jLalal Jlj] AjLJL Idalj kiill oJA CJjl j jla cU jjUj 

.34 %70 <^ ^l^b 
^Ul£]i ^ ^n^kvij (jjUsjjJ! James Lovelock ^jiaV 0^9- ^ 

; ^Ula (JjiI LuaJl (jjljlll IJA (j^a^aj^aaJ (^Lii AjjJaJl 

AjjIjluiVI cjLUJI 4il£ ^ ^IjaJl CaLlLSV %25 c> oi^'^jVl ^ ^ij ji 

^IliJl A£^S ^ A^jll AiiaJl c^ ^l CJLLiill Ail£ Jj a, ; UH Jj^Jlj 
(JJJ (jAi (jjljJ AJajuoljJ AJajia-a ^^i (jja > u£ j^ J A^LaJl Ajjuilll Lai (jLudJ^U 

.35 b^\a\\ (jJJj jiaaJl Aa 



dlliljOaJli tAjUllajl ^gk AJ'jjJ ALjuoIjJ (jSaJL (jJa ■ u£ j^ J (JJS.JI (jj'j-^' '-^ UJ 

t^lLiiia dAjLjJl Lai c jjijll *ljjl (jjJj^Jl .lljm£jl ^Ij (JjllaJj A-ajb ajjjuaJ A^I^JjuoJ 

<_£jjjjJa]l (jja > n£ jV I (JjllaJj (jjJj^Jl ."nm^jt ^Ij cjllgljmj LpV Lui^Ijl^ 1£jLuo 

Ll«jj (jjiajuo^jVI (j-» (jliLVI diljULa lB-^-H^ ( ~- ! ^W^' °^ PJ^J 'f-'j^-j' (^ ^J 

U£j£ (>ajVl '••'-;— V ^!j^l CJUlUiSl o^J ^*J cjIjLuSIj CJlJljjaJl diJl£ j] 

'ftjjU^ (JjjIja. (Jl'-^y SjljJ^ C5^*J J^*^V (.^-ic AJijla A-iu^Lk IJ (^jaJl lJ!Mjl1I 
ei& dul£ jJ ji.1 ' -JJLa (j<aj C(jljJJjl (j-a AaJai ^gJj lJJ^j£ UJ 3 ^ ^jLj-^' C5^J 

LJ^iii ^j^v ujjj^ 1 -^J ^ ^^ j^ 1 ,iA ^V^ ^ cjuikii 

AjjJaJl (jjjiUjl AijJaj] LgJjuojLa-a (ja aC. jjLj £.La.!>U HjLk o jj ■ <aS AA jj ^*J <_£j^l 

^UJl ill jV ^^. V «=sUi J£ jl Vj >W^ c^W^l ^j^l ^-^ -SM 1 ls*j 

LJ^MiJl ^ AjjIjII AjJjoiJ ^c (jja m£jVI Jail^J (illiij (jl JJaJ £(_ 5 j^ j£ (jjla. JJ^jl 

JJJ*J L-JjoIAJ L_l£j£]l loA t5 ifr SUaJl jljxluoV AjjUajI Ajjudjll JJJ*J (^l j <_£j^l 

".ajjiaaJl (JJJj ojjUjI (JJJ !>L^ala lOa. JlLaJ Aluij]! oaA (jj " ; i^JjlSV 

LaiUiia. LjjIjJ AJ jljla L-luiij 0^jA.j-ajl dll jljJl (j-a Jajlk Ajb (^j^Jl L_s!>Ul1I JJ/aJJ 

(jjjj^jl JJjoi£jl ^Ij AjjoiJ ^jJA. C(jjlaj!iLa]l Ajjudjllj Aja^jIj ^jJ jlc. j£a AJjlU 

CjIcIxjJuV I f'j^.j xl* C5^ 'j^ 'jJ^ ^ J*b j^' '"^ ''"^ ^ ^iS rt cjLuiJVL jLJallj 

(_gjljaJl (jjljJjl ta^a a ^^jLaJl f\ ■ iaijl ^1 (J^ajVI ftLjuo (j-a Ajuj£*IajI Aj.uLa.ui] I 

AjlJiLj AjjJajI (JjUaLuiJjl AaJJJ AjjIj (^Sjj (^j^Jl LJ^liJl CllUj£-a [jj ml _yaJ^\ 

UJ -iJ^J^' f-LiJl XJ-*^ C5^ ^■'-^jV^ t— iVSflailj (jJJJjLjajll ^ AjjLaJl CJljJ*j]l 

LJjjiajl jijJ jlj-aluoVI I^Aj (JJJJJ"! (— iVI -^ Ij-aloLa Jl jLa (jjljJjl I^A 

(Jj3 (j-a CJJA.J UjJI ^jic ^LlJJ JJJ*J Aj*Jjia]l jAljiajl oiA (jjj c?.Ll^.!>U A-aj!iLaJl 

-L5 Jl*Jj AiLa-ijuo ill 

Sjlja. Aa.jJ (J*aj (_goll jA (^j^Jl LJ!M*Jl ^yi (jjjj^Jl JJjm£jl ^Ij ^J^-J (jj 

j^Jl ^-i jlxll IjA AjjudJ (jialiaJl (jl (_5J*J IjA j 'Ajjla Aa.jJ 35 Jj>^> ^ AjuijUll 

- (Jj Ajjla Aa.jJ ^ 4 (J^J (J^J^' S-^J^ SjljaJl Aa.jJ J^*-a J*J> ^j (fi^JJ 

^Ic. AjJAJjoLa SUaJl ^tJj^aJj IaaJJjlu jLa-Jlj CjUaJa-all (jl (C) .Ajjla Aa. j ^2 1 

. jiajVI Aa.j 



f Ij4SI AiOS 



lj!>Ul1I I1a (jj^ (eAj cjsj^J' lj!>Ul1I ^ jj^.j-aJl (jjljJJJ cj? j^l ^JJ/* ^La 

(3JJJ A*7Q0 J-^^V. CJ?J^' JaJuJall (jl LJjjx-aJla . j.-anW A-aj!>LaJl (_ ? JJ-a]l AiU&jlj 
^gk Ia^.Ij LaljC. JjlxJ (_gjluLa]l (jjdij ^ f-lj^Jl Ailj^j {j^-Jl Ttiajuo (_gjlui<ij} 



e^A jj] . s-Lojl A^LjjudJl ( *<"»■>■ 50 (J^Lua J 2 ^' (_gjlubttJ *lj£jl A^LljudJl Lai ijJJjl 
jV jLudJVI oUaJ AjjjjjJaj 'Luujia (jjjLia cJj fLljl -^J^ ' " ' ' "^ S^jljll ajajl 
S.Jja.jAj'l oJJaIojI (J«ajl ■ <aaJl O^J ( *« ■ aJJ jl ' -laJ $.Ua.VI ^ uiilu (_cijl ^IjgJl 

.36 £ll ... l$j^\ Vii.h\lj a^IW^Ij AiM jlisl Jl* LIU 

A-ajlLaj t j„an\l ^Lu'l " frlj^jl <LajtLa " Jc ' _Ux!ilj A ilx a Aa'Lla jV^fJ jJJJ^}}! (j) 

AlllLa j-a J^3 U' UJ^! jfij* l£' ^° *'j4^ ^j\'J ( ^j\\ AxiLd-all (_g-i*J' frljg-jl 

SjjaajIj (_£ja.VI (j^ajl ' <aaJl Aa-LlJ AjIxjj ojjJuua AajHaj'I e^A (jl V] 'S^J^' 

AallaJj (Ja-loJl Jj ^IjgJl ' -la mJ (jl jLIjjjI » 1 Lj > uj l_JJjoijI I^-Jj 4(_£jaJl LJ^liAJ 

t j„om\I p.Lul jjjjjj'l (J^c. Ajjxj^a ClljbjV ^LuS AajILJI e^A dljl j jjj (LajLa. 

AJjg mJ f.Lajl L-lajm IgllajuoljJ ^iLludJ Ajjla AJSaJ jjjj Jl (JaC ^tJjJajJ j£-oJj 

(jSlj C.Laj'l (jx Ailj£ jj£l (JjaaJli (Ijata Jj (JjouljI i_iajm l_Uu tail j-a j£jj 

JaJuJallj Ai\j£jl£ (_£j?^l ^-S^MslII (j^ajt ■ ^ J JJ*J jj jj-9 ji] . Aia AjjI 



luUl 



(Ja.b (JjoiaJl L-la-ui J Al^aLaJl A lyt > <ajt £ j »«'" " 4jUr< j-a L_Uu <aJ A^LjjudJVIj 

ajLuuj A-uiajl AJlaJl Ja3 j-a *juojJ (j' i*.!^'^ (J^ ; jLuiJ (JjLui Ljjj .A-lfla Aila 

(JJx (jV (^gllala jJC. JjLoull I^A [jl ? jjllj] Ajjoiilill dlljjSJl ajoijjj (jl l5J^' 

J SjJJ^ AaLoLa (JxjluJ <Jjlj AjjxjuujI Ajjudillll dlljjSil (JaC (JJaJJ 2 JU °J^' ^ 

( LaiaJJ (jjla-ui^jVI (j^ A-aj^UI ^Llo^jI L5 1c J^^aaJl ^ (jUjjjl (JjuiflJj C(JJJJ^>]| 

Lu3 (Ja^j (jl ' -iaJ JaiuJallj A^LluiJVIj Afllj^Jl£ ^Ij^Al ojj-alajl j <ajl > ^-^ ll (jl (CI 

ajall Cllli (J^ajl ■ taaJl o^A (JjaJ ( *<■ ■ aJJ 4 uiiHJ (_gill ^Ij^Jl (jjj t 4 JJa a Jjia. ^ 

'A 3 W A\ » AIixaII 

; iA> tall I ^A ^ (jjJJJj (J^jLa j^ajuojaj^>j]l Jj%J 

Ajjxjl^s IgJtA CJ.il jj f-lj^Jl A-ajlLa CJjl^ ^Ac ^ Iaa j&\ ^Ij^Jl Ailj£ dul£ jJ 

(jJJJ^pl AJajuoljJ ol ja U (jJajuo^V' (j^ ^JJ^^' 4ja£}I ^^Ic J^jj^aaJlj (jiiiUjl 

jjj. . . (jjjaHlj jUj-a. aj ^ > aJ JlalijiVj AjaJl dlLul^Jl aLuda.1 ^ Ulla. (jJJ^ja.jAil 

Ailla^l CJVL^VIj (^J^l LJ^liil Kt.^I Ailla^l CJVL<uaVI OW AJjH* U|J^i 

li.la.jj (jLudJVI oUaJ AjjoiLLo Aii*A Aj^^c AajS (jc (jjlaL Aj3 (j-ia ■ n£ jV I ' _ujuj 

Aaj!Ma1I AjjLlaJl LJj^laSl ^lAa, (jlaJJj ol^C-VI Jaa. t5 lc Ajli-1] I Ij ■ ia V^a-aj lAa 

(JAjJa a JJxIajI 4_^ajL^aaJ (_^jaJl v_fl!>\jul ' _ll ulS^I L^-Laj AJUi tail ^jAaJl 0J1A (JAjJa 

.37 Sj^-*-^ LuJAAa \jx,\ Jfl*J 11a j JjOaJl o^A 
j±i*J (Jj JaSi f.Lla.VI (jjjiHj AjeS^La ilu t\\\ (^jaJl L-fl^lilj A ml uiaJl jJjIjlajI o^A (jj 

jlj 4f.La]l (jx Sjjj^ Aj-uiJ ^^Ic Ljjla. (cl l^jji L£j£ ^-i^j^ fXkA Lial£ Lujuo 

tajJJ^jl AjjIaII (Jllla LjolajI (j<a ^>aJJjl ±\j\ AJ'V^*-« (jAAaJ (^jaJl JaijJaSl (_paiajl 

(fil (_gja.La.3jl '**'J. cJ^S- lU*^J (J^jVI ^Lojuo ^giait-liji ^jl^il jLajll I^A (jjj 

( '" ■ ia jIjIaJ (_gjaJl JaJuJajl jlj jJ Lai C(jiajVI ojlja. Aa.jJ *ij ^j (_gJjJjuo 

CjJjaJj jail ^ jLaJl A^oij ^Ulb C^j jaJdll A^ CjSSJ A^LaJl Aj^lx* 

ill (jV l^i Cj^aJ V CJVL<UaVI OJA j£ jl Vj .Akli ^jLa^ Jj AjoijUI ^]a*^ 

(_5 (J*a.j '(jl jj-a (Ja£Ij Sjjj^a ^^^jL (jj^jlj (JaajuJjIj (_pajVI (3^ Ajj^i Cilia. 



(jjLlxJ aJ^Lajl Jajuojjl d'aa-N, a aLa mjl J (jlajujl IgjJaxJ *-a (J-a*J A^ja^ dyj'j^ lP'J^' 
(JhVuiiI ^pjuoj (JjjjuI t5 JC. (_£jJjuoI aj Igjjjj AaC JJ«-J Clltjbaiuut *^J (_^J3l AJJl 

^jjj|jj i-^Jj ftsL k£l*i CIjVjV' cJ ■ ^°.; jlaUl jjJj ^gAuLo iJ^Sl iSj^ U& ja&\j 

4-2/-^ Jl (jj^kj f j^J p^J3 ^ c^i ui J^tJl ^ p^u Jc. l^lakj jlbljj 



^SjaII f >ill SjaAA 



AjJa*J I alia a \f.jjJa *judJ t-g-JLj (jj^l ^ AJILa aj) AjJ^ajJall jA > <oajIj *j^j}l j^»JJ 

<>5 a.jaJ| Jjiail ^ (Jj^aLaJl LJ!Mli.VI U-a ,*jt-J L_S^lja.VI I^A (jjj 4(_pa*J (jc 

( flilaJ AjJ^jJall Cl)lcl*jJu!iU A^jaII JljlaVj , > j''^"' (j<a lluulajl f j- <aiJ 

^j-a ^^ (e^jlj Laic. AxjJuI 4_a.j-a Jj^a U£ (Jjiili ^ "g ''J.' ^J2 lj^ ti^llaJ 

aiaa a (j^j^ /ffA Lg-a.^)xu JA^aJ (jaj /a-"' ^.j? - * \j '6^<* uW^° uW^° ^)*-r^ J' 25 

jLolsvi suj ^MJi cji^u^yi J ^>^ii jV « 25 '^1 0} ^j^i J^kii 

^jA jIjjcVI cJ^*J lAJia.1 L_la.ljJl A a^ a\\ AJalillj ,(jj'^" ^3?^' '"^ U- 11 *^ 3 - i ? , J- J ' 

jir >^il (jj^J ^^a-^a UJ^ 3 ^>J^a5ta tAJila ajl A^jaII (JljiaVI ^JJ gJoiLuljl (j^ll 

l^a.1 j l^jIjuoJ 25*J^1 f^J^'j 'c^J^ Jj^ 3 Jj^ 3 ' U-° *J-° 25*J^1 jl.&ftJ 

(J^juiil liA ^jic L_£i£j *Sj]| liA AjALa a^i <Ja.Vj ' I jij^a ^jjjjJic j A ma-N AjjLaJj 

^Ujll^i o^u ^i^j ^uh 10000000000000000000000000 

j^C (jlj (JjSil (j^-aJ JUajI J^ (^C" .^^*jI I^A A»La-> ia j JjA <_£Aa Ai^>*-<J 

jjiix.v 25 SjS1 ^j Jl t^ ] ^ ^ ^ ^J -^ 1 7 s ^1 ^^- 

L_lj^} Ijj^a-a ?7 jLi. (jljjV O^A ^j-a Acj^aa ajl O^A (JjJa JlL«V (J^ajUjI IgjiiaJLJ 

SS.U^jV (3* ^-V.JJ U^V. c5^' UJ^' ' '"'^ cs^ <-W '- 1 ?' *J^ AJLobaj {AjIjjjI 
(jx lis. JjjiaJl JaJjjLill IJlA Jia ^ylc Acjj^ UJ^' C5^ ^ a ^^' ^?-J^I JljJaV^ 



Jjja A*xuVI J frlj-aaJl dlaJ 4j«jJuVI J (^O*^ *jj^\ >Luifll 4j^\j ^1 CjIcIxjJuV I 

I jja. cK^. ^*" J A ? " U^J ^° ^JJ AA*j! OJJJ^ aLoiaVI o^A CJAj 1-aJjj .A-jajLiiaJJjl 

^.^jJaSl jjli <_£^>aJ ajUxJj t(jj^il (-i 1.1a. a^JAxJl Ada-j^ll JljiaVI (JAJ^a ^° > ;- ia 

^k UUjjjI ^1 25 Sja1 0-Sl JljjVl 6^^ S ^J ^JJ l&4j o^^ 1 t> ^till 

.(^jLuiJI JUajI 

? Ajliil (jjjJaSl jJaJl I^A ^JAJuia 4-iui^.uill AxjJuVI J- ^-^ aJ IJLaJ (j^Jj 
(JA> Zall jJaJl I^A ^JAxia ojjj ^^ A AxjJuVI (jj£ ' -ifui (jj| A : LaAVI Aj^-C- ^ L-lljaJlj 

^LjjjaJl JjLiSjj .l_i£j£JI 11a t5 l& oLjaj] *L<*j!>La]l S.iia.j]l A*jJuVI ^-Jj^ (1h> £-^-J 

^Xiiij AiUJi " *pz ^ ^li liA lan Campbell J^ uVJ ^jJi 
J\ \^. jiAoJi t> ji Mjii" Energy and The Atmosphere ^^ 

o^j^juLa ^j S.^ja.^a (JjiajluJI Lg-L u^jj /-JjI 4juJuVI (j^J^- 3 (j' £ ! v ^ clP-'H V ^-^P 






\)g?- A ^ '"'Ij/^ all ^jl ^yi *l^>iajl (_]£ AJC jaju l^al jaJJ (jl dlljLjJl £^» 



LuU 



<>5 ^i .(jjlioiil (jJJ^La AlA Ajl^pl (JaxJI 1^4-J ClAjLill >J&J .AJ£->ia]| Sj^-aVI (Jjuiaab 

4f.l^iJl ^HJV ^jJkiall ' ; ij^J^I A : lL<iC. f.Ujl ^yi ^gjuuujijl ^.jliaJl alAaJjuob aj3j 

f.l^>a.V LaJ^iLa (J.iiaui]| ^j<a ajliil ^.^jJaSl (jj£ -^JJ^ Vj (jlaJJ V A-lLoxjl o^A (j^Jj 

4j oLuill 4_iLi*]| oJiA 

^j^-j jA ^^jJaSl L_ii£jlll 4jUr. f-lja.j Sj;^ CjIjUjjI l_l> u£j ^ill ^^^jolilj 

oLaJ 4juoLuda. l^-Jj^J ' * a ■ ali CjUj jaJl ei&j lAb^La. ^ JjajjjKll ClAjJ^a- 

JljiaVI t^-lli A^^jjJaSl AajJuVI JLojUjoiI t^jJ^ A-lialoiJ V J^ jjjKll ijfclj.tjjJaW 

m AjL^.jjiA\ (Jl^laVI O-^A \&(.jjJa ^ja> ia xjJuJ l&jjAJ (J.*iauUIj (J^Jajl 4 lui ajl A^^jl 

Aalj ^3^ C5^ S^J^"' (Jlj^aVI o^A ^ja.j ^ (j-a%. f'jjJaj^W f-k A^-«ul L_uLaJlj 

jl .(jj£}l ^yi 25 OjS 1 lAJOfr ikj JO*Jl A]jU A^j* JljLl (JAjJa jx Jaaa 

4jUrv clllAa-V ^j^l ^.^jJaSl CLllLuaJ LaLaJ LftJ^iLa (JjiajJoII (jx CLmjlajl £^jJall (jj^ 

CJJ^ C^J^^ 1 C5^ ! iS^LS -Si 1 *^ ! J^^ •>•' Jf^3 cA^ 1 ^J^ 1 

" ^issli jj^r ajx Ja j-Sfi ija Jc. George Greensteinu^io* 

liA Cllljiaa.j...(J : iajjjK]l Aljja. ^^A ^^jJaSl ' . uS jUjI cJa*J ajSj ^^jJl AijjaJl ^jj 
tlljAa. (Ja-Vj t (JHflunl (.jjJoI (JjajjjKll j^ > alal 4jU»j Iajj ^^jJaJl L_il£jl]l 



l—LoiLLajl JJC. (jjBlj tL-LailLajl (jjUt-J g.jjJaJl li& (jj£j (jl (j»JJJ j at > <aJ a V I IJ& 

^jjjjiiiii i^v jiui -^jjj _>«vi ^.i' [, y^j .^j'^'" ei& *i^>^] c^ W^ 3 -\j^ j^ 

Sljfl ^ SjjA-aJl ^JaJ ^5^ (j^* - * ^Aj-4 ( -- i r' j»!^Jjuol L5 ic Ijjlfl (jj^J (jl (.yijJJ 

qa aj^j^all dlflJ^V ^>^l JJjJ t5 lc ^ULuoVI A_iAjLa IJJJC. jJj c4juoLud]| ^^Ic A-lia a 

I g g jj uaJ (j^-oJ (jjiAjguli t^gJjj tail ' . u£ jUjI A t i1aC ^ (_g^aJ ^^^jouI (Jjiijj tA-uiLuUI 

lo^J (JjSludAll ^jjjjilill Ajlldj (jj^J (JjSjjjKIIj ^jjjilill JLuojV' AJaawaj 

aAac CJjAa LJ jjjjjI (jAij (j^La*j (jjiAjJallj (JjajjjKll (jfLj aj jla c JLuojVI 

(jl U£j^V (J>i»auill qa 4-ajlSJl A^^jJall AxjJuVI ^j U^laJ jla t^^jJall L_il£ jlll I 

.40 AjL*J| 6J1A djI^V AljjjJa j±S*J ^1 jljlVI O^ C5^ Vj^ 

jl" ilAAjjllj ^j^l M^ji ^iLxJ ^^U,.,\l 4£ljjj A^iiJ Jfli J^ ^JJ 

(j^Jj" lillj ajlSJl (JaajuijI g.^jJa ^ L-i^JaJ (_^V l^!M-a ^y** w \"' Li t — "^ tllljUiil 

4jj£ (j-a aC-^Lj Ajoiij (JjHu1Jjj£ ^ jja. o^jJ (_5^Jjl I J&j 40j-aj\j (j£-a-« J;1C. I i& 

:^jli jjLUl Ajjiij sic ^ jJ 

(jl (jJajJSJ jl c^VI I^A ^ illAaJ aj^jJI (j-a l&jj (iSliA jjl (jLoiJJ &i*J LaJj 

j] (git (j no nil I (j-a ajlill ^.jjJaJl (j^ajL^ak *-a Laj^lj I Lffi jl ljJJ*J l5-^3 ^W^' 

jjJaJJ (jl (j^-aJ VI lajla a IclxjJul «ju2 dul£ jJ (_gl 4ilLa a (JaajuJjI ajlja. dul£ 

?SjJAaJl A*xuVI eJ& (jx S^UluoVI * llalLaiJ ' '' lia j J^jjjKll (jx ^±1 iSj^^ ^.3^ 

(J^ajJ^I (JJ^^I <_5^ Pj2j 4iiLa all dlllj^aJl ^L«^ (jV ..."V" !jA ^ejJaljll L_lljaJl 

(jjj tljLa> ^).l. " 'j' '■*" i a<U\l (JAjJa (j^ SaSa g j' iajl (jl^l (jiajU ^j al i aJ al J 

fiLaJ CllLjjjj£]VI AjjuoLudA. C5 lc LJijJJ dlllj^aJl (Jj3 (jx g.^xia]l (j^al ■ alal 4jUr. 

(j^aL^alLa V I 4jUr. (jl Uia.jJ dul£ AJJJ^ ^jl Uii.1 jJj 'Ul*Jl AiiLlaJl CllLijluLa 

aJJ V (jjj'j^lj tllljjjjail (j-a L_ fljUL g.^jJalli cAiUall (jx (_gjluL«Jl (jjiij ' _illaJJ 

(_gj*iuioll (jc ( alia a AiUa (_gjloLa ^^Ic ^a.j IJI IAjI 4 > al > alal 

(jjlJj - J? u\ 'Luujiajl (J^ajl ■ taaJl (JJJ ^aj^' (illJA jLajbj (_pajjLd]l 

(Jlla li ^V IJj^ja '.'J? ^J^lil I^A (j£j &J jJj cdlUj^aii 4j*Jjiajl (J^ajl ■ taaJl 

l_ii£j1]I 4jUr. *l^>^] ^gb- ciLp 1$\ Sj^a jjl i^^L Lij aJjS (jjHuijjj£ J^^bj 

^A A^^ajI (JljiaVI O^Aj .Ja^a 4 lui a A^^a (Jljial (JAxia AJ^ax ^J' <a]l 

AJC Cj^aJLi (_giil aj^IjjIj .(jiiAJuijI (j-a lijjj ajlill g j- ialj A^^aII JljiaVI 

(Jjllj^aJJ Aj*Jjiajl (J^ajl ■ taaJl (jjlJj - ja ill Aj^-lllajl (J^ajl ■ taaJl" (JJJ (jjlluilij£ 

*j!^ AjV I^JI (JjoLuoVI I^A ^^ ^jjljoiflj (j^-aJ Vj I^JI AJJ >^rt\l (3^.J^ U^ ^^i (^ 

Ij^j^ Vj^a 25*J^1 U^ L>* ^ AJ^M-a g. jjI ialj (jA<uJajl plxjJuli ( j^- ^j (Jjta. 

g.jjJa]| |JA Jt jSj > " V i_pajVI (_5^C LJJ^jjil S.^trft (JjlljjaL -^Jr^JJ ^^'^ A 

*j^Jjl I^A (jj^ ^^Ic «Jalfl (JJj jA ^^jJall L_ll£jlill 4jUr. ^I^>^j ^ A-aloiJLuolj 



<j*A*iJi f jJa £jjj &pl\ ^jj j**j*1\ ^Lw^H 



L_4jIjjj "^jaJI f.jliajl"_J (^.Ij J- <aill AloLa. al laliiAj AlLjj (J^aajI ejliajl jj 

OJA (Ja» ia *JLj /— uiajloJI <■ a<Ull .j^ jJj£ £ ja»J t4 ila a A±a.j-a (JljJal ojfr (j<a 

SjJfl jA AjjjJI <— Ij^a. jjAjuoI jl b'.Iaj] J-aVI I^A ^ Uaib jlj .Ajlaj-all JljLVI 

jl Ija. I 9J* > 2a Uaj (jjjjijl laA (jj^J LJ^oiS Vjj cULLui Sjj^AajI A^ja]! (JljlaVI 

jjla A-tt^^La <_£.La jA ~^ all j t(jLa all I^A ^ UjjJu Jiib ^li oj» \<~t j\ (JJ*JI .~?-' v 

AjlaJI ~-v-^' jjjjijl A^j-a 

(jj£2ij lAjjjJa*]! l_jL±jjaJl ^^A A±aJl Lj^LaJJ AjjuoLuoVI *UjjI jljx jl ajlx-ajl (j-a j 

eaAj tAjtaluLaj (jjjj£ll AjjLaJ^ll ClAj£j-aJl ( fllla a j,a AjjjJaxll (JlAijjajl 

V AjjjJaaJl (JlAjJJajl °^ (j* <— ijljJ C5^'j f J' AjuoLataJl LplaJlj (J1Aj£jajI 

jLajjjj .^jajI f.j. VtM AjaLj-al! (JljJaVI (jc- ^ alia a Aia.j-a Vj^a' j^ U' U^V. 

^gJc e^jaj-ajl L-SjjlaJl (jjaj Sfrli^J (J«a*J ;xLaj^ai]l Aalla a JJC -la.jj' (jl (j£-aJ. V 

. IAjI Lg ljjd\ JJC. £ jjJall (JjSluoJ (jl LjJ j£-aJ Vj ^-^J^ 

AjaLj-ajl JljiaVI (j^ Ailx-a bjAa. JJ-aJ jl (_£JJ U' (IhJ*^' fc ^*'"* t!^^ 4_a-njj 

(j^Lai •» J I (JJ^A ^j^.j jAjoiSJ ^Ijj] (j^*-J Vj .(JjiajJH] ^-J^aSI f j' iail ^-3 (Jj aJJ j 

(JJ A3JI uaAjl 4 aiSj O^IIaJ] A-aJjLa (JJC J^aa«jj (JjiajlHI (j<a (jJ*-a ^^>-ia ^jjdx^a 

(Jslj jc AJjl SjjL (3iajl A-aKj ojjjoij (j^-aJ 
jjj^a^" Aj\j£ ^i (Jjj^ailllj p^ajJajAll IJlA (jjjjjj (JfLjLa j^ajuojaj^jjll JjLiLj 

V AjjjjaJi dAijjaJi (> AJj^Ui jj*Ji jl iiS> Nature Destiny" a*^! 

tija\.l ( j^ajL^aa i UJ JJ*J bjlaj (j^»J Vj '^JaII f-jliall (^^Juo jl^J (jl ^^ 



luU 



; ^- tall I^A ^ (JjflJj IajI ^^yJl JJC. ^.jjJail J^J (jl V-l?- AjJa jjLa 

(J-aaJS CJlclxjJuj Vj ( " ' > "^ bal£ AxjJuIj AjiljaJl AxjJuVIj Ada uiiLjl (jjfl AxxuVI (jj 

CllLa-j^ C5^Wj frlj-a^Jl '"'^'^ AxjJuVI ^1 cSjjALa AjjJxjJ SjaS dllij aIjIA AaUa 

*lj-aaJl (JllaJS (j-a AjjjSjI AjljJuVI ^»l J cSUaJl t5 lc iJb JJJ^a W>^ c "JJJ^J" 

jl aOSJ La-a ^ejJaljj. . . lA JALaJ (j^-aJ. Vj l^a. ALlxjJa AaUa Uda Ajjjjl jjI CllLa-j-a]lj 

j- tadjl AjuoLaJ LaLaJ aJ^iLall jA ^ uillaljjt ajj^£jl ( ajjajl (j^ ^j^Jl f. jaul 

UjJjJC (J-a*J (^Ij AjjSall ^.Lla-VI cjj^ L>° ^'^.!. u '* i J j^JVI (j^ ^ ■ ajj ^-^j 

IjjI (JjJ*jI 0^4-J ' ; l uil La ja.1 (_5^J^ Jj^ 3 l5> -^J^. Vj cAjjuoLudaJl aJIc Ij^l^ LM* 

42 

(jiiAuill jl <^Aj i AjjUjI AajHIjI ^gJj IjL^ajj] Ax-ala-a JJ^VI o^A ^ ULatj j]j 

f. ja. (J£ju2 iJ ^\ AdaLjAjl (Jl jJaV I ^-^J ^JJ^I I^A «jujj ^^ A-alj AjUxj ASjia-a 

loA (_ 5 i%.j (jj^l (^ S^ja.j-a]l AdaLjAjl (Jl jJaV I j-« ?■ j?> 25 *J^1 L>* l-la-lj 

0jS*-a]l ^.Ua-VI f-bV biajl ^ a^jj cjiajVI 4-^J^ L^j'j^' jj'j^ ^3?^' 



^a^Jj ^-JjjJall LJJ^jjJl A-lLafv ClAjLull f.l^V ^ '^J' (_5^%J AjjJaJl IgjUllxi L_il£jj]l 

ill SjjL (jlaJl jA (Jj tjjjaiallj JSxll jjc OxjJl <j£ ^J*Jl J£*^l <^J tAJ^L^ax 
^i AJila. ^}±i*J JgJ'"*- " f-^g^ (_P (jjj tl afrilj La J (J^J^'j ^jLajoul ^>iala ^Iju 

^1 ill djjL lib] Sj£u ^J J£ ^ li.L.1 jjiS ^Ij £^VI cjl jaL*Sl *L>U 



^jaJl ubUH LiA-l^l ^LutluVI ^U-flliJ! 



(_yaj\ ■ ^ fcjllLaJ (JaajuJjI j-a A-ajtajl ClllelajJu V I ^j\-9 AaAjaJl jjiaLijI ^j Uj£j La£ 

CAcj^J (J^ajVI (^\ V^JJ^aj '.'?.! U^J O^J^' ^J L^" ^^ aC^J ^ Li* a 

<> 2L»j\SSl CJltl*JSV^ .L^J^I LJMiJl jA gA&J I4J JajLiallj U jjLaJJ V <ij*-a 

LJMiSlj .hji s^Jli CJli CJltU^VI o^A CLiAZ US AjjI^JI AjJUj li ^jaJl lJMjlII 
Al^La. (jx Ia JlaJ (Jja dilclxxu!iU ?ejJu^a£ lU*J a '*?*' ^ jj* a ^.!' ^"y j^V. l£j^' 

.t>=>jVI jaj 

^b Lai . ^Ij^aAjl tllaJS j-a AjJjSJl AjuJuVIj ^J-ajl £^ajJa]l£ Jlijjlj 4 Ltt a 

<^jaJl LJ^liJl cU*Jj . JJ^y^W ^' V^ ?r »a un ^Ifl ajLjajlj AjJj^JI dllfrlxjuiV I 

j^uuaj^)j]| ^jxuJj AilLa ajl AjjLjaijI ClllclxjJuVI jl f-j' ^*" TtjJu^ jl (Ja-La <JaC 

I^^L La£ ^Vl I^A (jjJJJj 

(jx 4-ajlSJl CJlclxJiyi 4il£ j^.1 L^alalj ajSj (^jaJl lJ!>UlSI L_ai*J ^^lll CJljliJl jl 

(j^alj^alaVI I^A aJJj ^l^yiaJl tllaJ qa AjjjSjI AjljJuVIj ^J-ajl f.jjuiajl I^C p.1 > iaijl 

^^yJl f j- ialj (^j^Jl <-_fl^liJl ^Lwuo jA oLuJ!>U ClliLJl ^Vlj cl^a. A^lc S^li^J 

JljiaVI (>« cJjL^ll a£Jl jjj j-a AJ^iLi. (j-a JlijJLl ?.l^>AaJl (JllaJ j-a AjJjSil AjljJuVIj 

Lal£ AjuJuI j AjajoiiJJjl ^3j3 AjlxuVI jl£jj . f-\ ■ <aijl jljC-l (>« 4-uV! S^J^' 

.43 u^jVl e 1 ^ t^i tJ*-2 V aJUJI CJbjjUl cjIJ AjaUl cjUU^VIj 

UjjJa «ju2 (jHouilli iLuLal Cj^LaJl (jjLaJl Cj^aJl jlAJi V (jl (J;laJiiJiAjl j-aj 

ojjAj [c jaJl lj!>Ul1I >jk$j 4pl*j^!iU VL<u^.l 25 *J^ 1 0(1)£ L>* ^ UjoiLLo 

^3j3 AjljJuVI (j-a cJ;!^ (ilLlAj .AJ^iLi. £ja JlijJLl (^-LailLajl ^.jjJail I^J ^Lalullj 

jjjjVI AliL ^ (Jl^alLa 3^^-^ a AJxi <aJ Aj£]j ^jAAJudl (jx LllSj ci*^ 3 . ^.!? uaJJjl 

AjjLiIJVI AjJUill AjlaLk ^j j-aVI l^-J Alk^a CJli jflxJ A^^-a <JJ*>\ AJalj tilLlAj 

(JllaJ (jx AjjjSjI AjuJuVI ^jl^.JaSa ^j-all f.jjuiajl jjjjclj ?r o uij ^Ldlli . f.Laij 

_Ja£a CJljlaAa Aj«jJaj] Vj ^LJl (J^La. ^iJJ V Sjl^aiJ IjAi ^^ Jfi*J C5^'j ^l^>AaJl 

^ill jA t5ja.Vl AjjIaII CJlaJajaiJlj CjLkja^llj J a jl] ^^.jUJl gLLill jli tSllil 



S^C (Jj-a£ Jl ojJJU* (Jj^aJ ^jjlajuLiil I^Aj (J.hauUI AjuJuV 4jJa^)*J A^jlJ ^j-*- > uJ 

(jj*-a Jj-aC- J J .^\;'''^ LlljJu (jjLaC-VI Jl Lpaj ^V. Sjl^aJl e^Aj . jJC. V CllljlLaAa 

jijj AjLuollI I^Aj cLa Aa. Jj Sjl^aJl A^jLuILa lilt la-la allj jLiJl ^aa. (jj^J 

lj!>Ul1Ij ^Ldlli .ciiL^ia-^lj jL^Jl ^tLjuo diaj A^jlj^l SLiaA! Laj!>La LLjuoj 
2uj\SJI AjjjSSI CJtcL^VI Lai . iliilb Li] 2u£Ull A*JSVW jU^ UaM£ ^j^Jl 
11a jjc jj^aILj Alill LgJ ^tAJuoj ^la SLiaii jlliail jjjLuI till ij oaj*jjI aj^jjI (j-a 

.(JjjLiJI ?"LjJJj-aJI 

I^A Jja. AjjUaJjill 4£.jjuojajI J -Jjlj (Jji*J <^-JAj .(jLuiJVI oUa. *-a ffr^LLlJ 

l^gil La£ (lllaJl IJlA J jLaX-VI 2ojo^.\ Ailfaj.1 jiaill ^^j J"^»J p jjJsjajI 

^j^j L_i£j£jI IJA Jc SLlaJl L_ulja. ( flila ^ Jj-aj.1 e-jliajl 4_LaAl J lij£a j] 

JOa. AJllxia Jj-Va. (j-ajJa CjLc.Ixju£U AjjLtjjVI AjJlailLi *Laj.Ij <^j^Jl LJ^iliJl jl<aJ 

2aja^.\l 0J1A aLal L-lLaX-Vlj OJjlaJl (j-a Liuijl Li£Jt aJ La] 4 m oil 4_1*.jajI Jljla!!] 

.44 AlAlaJl 

AjjLtjjI A-iu^Lk (jl£LaJ (jjMil c^j^Jl L-S^^UljIj e.Laj.1 o J±a jjli HjLuo j£i La£j 

y Jl LA J^J cjl ' ,'?.:j .(J*^L SjjW^-j *j^* Jf**- 3 ' *^J 4-aJ^LaJl tlilclxjJu!>U 

AJjL <oaj\j OJJ-ajl O^A I i > ujS I AS c£j^l ^ i^MiJl^a *Lajl jjb ^jC-^J (j-a (J^a*J c*jLiA 

J £(^jJJ ^1 SjJfl a^C jA ala all ^aVI (j^J .LjjlSlS ^LlLmJl oJlA (jLJaJj La^Jlj 

f.ljA.1 I <4-J^aJ c^J^I ' a^liJl Vj f.Lajl ^li cLulill' 4 uiiL 4judij ftJaJJ ^^Ic (jj^jl 

4 aiaJl jl aUaJ jj^JaJ C54~"^ Sh'^^ ^'l-^l >^JJ (jl AJjLua^alj (JjaJLoLftil (j-a3 .(illj 

<-l^ c^ J^J C^J Jj^ pj« » ^ ^^ .Wiu L»ja ^U^iiVlj uJ'j^ 1 c^ ^3^ 

A^jlaJ (fiJ^J (jl (jj^ (_j-lJjudil (jx LJVVI tlllla ALa (jLoiJVI (Jjlc JaJ j .La LLjuoj 

j±S*J ^LlaJl o^A (jjj .LJJjSil (jjJ-aVI ^5^ ^3".!. < ^'^ tlll^ajLAJl o^A Ij^-J 

aJjSj lijLk ^LjjJ ^>fi*J (^Aj AJjg uij IgjLuluol ^LuiJVI cJ^a-li U^V. V '•111 J7" A 

-t5 ilxJ ^Ull SjjSi p jjJaaJlj adLaull ^1 

(jc a^JALaJ SjLudC. aA jL^ajl ^^Ic tlul jLa qAj) ^J^J jA jj-^ .ail (jl 4ajaaJlj 

AijLiJl tlll^aJt-aJl o^A (j-a aC-^Ij CLuujI ^^Icj a^*Jl (j-a (^laJl ^gJc ^ll SjJfl '^JJ 

(Ja.j jc- ^ll J^i ^5j . JJ^Sil (^J*jl ^1 J^ lAA^j-aj L^SjLa ^jb f-^aJ (3LI1 ^^jJl 

i jjialiJl ^VjA JU. (jjlfail AjU£ aia^a ^ 

aSIa. (^JJiJj UJ-a Ljj L_l^jJaj (jJJ-a ajj ^-^ jA Ijili AllaJ ^j<a b\ jSla ul (jLudjUl jJ ajjl 

f^ (311 USj jAj S^a Jj! liM ^iSl L^-lAj L$ J^»J C5^J ^Ll«ll ^kj ^a JU 

(jH c5^jl (J^J' (Jj-^J- 1 ^* ^-"' '^ 0^ J' ^kUl jV '*"" ^j<a kS3 (J*^ C^^l 

13] Ojlal Laj] >jj»'l (jUaJl jAj ^^L k^JlLa (JjHj [jl ^^Jc- J^^J (J^aj^lj tllljLajudll 

(jj*^.jj Aj2]j f ^juj cl-* <-lj^a ojuj (_^3jI (jLaAjuoi (jj^ji [jS Ai cJj 3 ^. u' ^^ ^'j' 

83-77/lw 



k§jjj ijjis Ca^ t ^j' a&^ s3^ C5^ - ^4'^ ^ '-^' ^4^j^ ' . 'V** 'V?** [j]j 

JjilU. l^ji ^A jllll LlULat t^iljlj k^jUc-t (^i cJUc-tll '^°J'j 



^LJ^I f uil oaljiJ tijLlt 60^1 



^ ^u-aa.Vi prof.A.E.Needham^^J <^kij^ jj^jj^i j£i iSl 
SU2J1 sUil ^jjjlbli t> AiLuniqueness of Biological Materials" 

AjL <a]l AlUJl ^j^.jj ^LAJuij (jj^il u^Jlj 3 ' dul£ jla ca1jUi]I jIjaJI jijli (jl 
aJLJI ^ cjljill jV *hji SUJI iiiij US AliUJl aJUII jjj SjUIS AjjUJIj 

A£jaJ aJ^UJl Jajuojll jSjJ Vj (iJ^aJJ V -^-£j' J Ia». lgjLJa*J qa AjjjS AilLall 

A-JjaJ Lgjljj jj^Sa till jlxJl Ul i^g^-Sl jjjl^ll Ajj±aJl tllLliUiil jJAiJa llAil jaJl 

tllUiUiil (j-a ^1 (jlaA*i (jl (j^-aJ V Ia§£ Jajuoj ^j .ajjUala 4_L^aU. tlllij A£jaJl 

Ail£ Aja ^j^j ^^ (JjUo Jajuoj jijj IJ »;\; jU-ibj . ( _ ff ^jl (jJ^iS SaILlaJI AjjoaJl 

A}a.jjI (Jj JULajI (JjUJI jA $U]I jJJ*Jj c^^aJl (jjl^il IgJuojUl ^^jJl SUaJl j&Uaa 

Ail£j SUaJl jl^yUjuoV AjuJ&Aa Aa.jAl 4Ul!iLa (j^ajUai. t^liLaj AiV 4(JjIjjliijI (JJJ (j-a 

fUil JJxJ iAUJ ^gAc JAlllj iaAaJl ALa eUlaJl oLiiJl AliaaJl &A& dial A9j .Uj&lia* 

.AjjI^pJl Aj^alja. (_pa*J (JA4 ^"J. U^J 3 ' £-^ (J^J^-*-" CS"*^' (j-aljaJl (_pa*JJ 

jUa-l V; UaJC (JjljLijli tl^JjI^a. Aa.jJ (lli iaiaJl UK j^'aTi j|jaJ| (j| L-fij^x-alli 

?t±> aJ (_^l AiU&jl tlljbjl UK A^aJl (J3 UKj tl^a^a j^Jlij tgjjl^a. Aa.jJ 

AjUjI (^1 Jjajj Uaic (J3jI (JjIjjouI (jj^S L_ijjai]l 1^4-jj '^-Jjj (J3jI SjjUil ^.I^^VI 

(JjI^jouI (j-a oj;li£ I ^-^-^ (j-alall £.U]li cS^clSJl o^A (jc. AjoJj sUjI (j^Jj AdL <a]l 

oAaaj AJCj oLi^jV^-J A-«ia^. I All Aa.jAiI ei& Au (j^Jj AjjU Aa.jJ 4 + cs^ 

L_njoi]l lAgJj tfUil (j-a Ujj L_fli.l ^uAll (jj^J <-_Ujud]l lAgJj taALaJl ^ S^Llj j 0*1 > >n 

>Lljjij| (jjlJljS (jc IJLuo (jLuoVI (^j Aj^ajC. (j-a VAl f.Ull ( _ 5 ic ^ulll jiJaJ Uajl 

(JjU lajubajl ^1 Aluillb (_^^j^ai AjIaAI tlllj ^>fi*J' HjUo UUa.^jJu ^^lll $UJl Ajj^aUj 

C5 ]c «il\l ( fliaJ al j\ iC\ Ajj^aUJl &A4 >^>JJ A J^J 'Uajlc ^ aJjA.j-ajl AjjUSI 

_lgja SUaJl (Ijj-aluil Ulj Alia. ^1 tllLlaJa^ftilj jUjjl ~^"» a (liljaAl f.Ull ?tiajuo 

lil£j£ ^ ULlLa t^jlJA (jl LJjjx-alli tojAUall oA4 (Jjj^alij ^ (Jc-jli lijCJj 

IgJ AjV SJjjJjI oA4j ( ja- tall (jj^U ^1 lf.lluj Sjl^aJl Aa.jJ l^Jfl (jiaiaJJ (_pajVI 

Igjjl^a. Aa.jJ (jjaja-li AjjUSI CllUJajudAll oA^i cdlljJajilj jUjjI ^gJc JJjJ (jl 

lljlSJall l ; U. Ja^S JiuiVl ^Jj JjJJ SjjUl A^jliJl CJlSJallj clil^ lil^ 

^j J3^'j W^'j'j^ ^J^ (_paia-JJ ^Ij^Jl *-a l^ltiUL ajJ^VIj ^3^ JJ^VI AjjlLoijI 

Aa-jJ (JjuaJ UaJC IJjAjuo (^All (_gjl^aJl (jjljlll Ia4 (j^Jj C(_g^}a.VI (^ (jLuoVI 



l^£Aj 'lijj cJ%J *Ull jlxJJ (jialaaJl Aa.jJ (j£ AJxi 'AjjU Aa.j^4 C5"^ *j'j^' 
AjjIg Aa.j^2 ^'j'j^ ^J j C5^' AJLLlI Ua jij AjjU Aa.jj3 W-u'-J^- ^j^ 

^gl^. Ajjl^ja. Aa.jJ (_paliaJV ^^'\; (^iil (_ 5 ^.jUJl ?cJajoijl ^gJj (J^aj ^jia. I^Aj 
^i]|j Alaj' ^i]| t"4ajL,\l La| cJa^a ^^a-jUJl ?tiajmH l«aAJJ (_£^llj C(_£jlall j a - tall 

A : iaJl cjIjjI£]Ij iilLuuoV' o%*l 4j^ JJ***" 1 AjjU ^j j 4 W-u'j^- ^J j UJ^' 

AjjUII 

(jx (Jl\jxA\ qa OJ$*£ V."^" ^J^ *Ull c^lluo j] (_£l ?^>aV I^A <^J-laJ A^ji IJU 

CjiaJ liU *Ull ^ j^l ( jAstj SjljaJl jj^likJl Jlbjl Ul£ Aili&ll .iUijI A^Lj 

<t-iij^\ij cjlki^lj jUoll 2il£ ^ JLuoVI c> Ku'" ^r^ 1 u^ *-L*ll o^a ^ 

?t±> aliii I^Aj ilfrlaJ Ul aIjIc. ^Jj Alila ^J^J <a-i*l C5 lcVI J^-J ^yiluilu) (jl£j 
^Jjll (JjjS (JjUill $Ull (j-a (J^ j^Llliji (jl£j t^LaajLJa A-laJj <Jj£ lilt laia allj jUoll 

W .^UjjVI 1^ jjtii V AjiUl ^£11 cjISjL jli Sjlj^Jl a^jj cj*ijj! jS ^j 

(jl£ Uj£j£ (jl (JjSlI (J^aaloj (UUj IaaJLo (^jUll IfrAjmii AiiJ ^ (JJJJ*J (jl Ajjill 

t*JjLiil 11a *Ull tSlLay I JUl jSJj .LjjLc. 1£jLo *Ull tSlLj jl USla Ullc ^aloi 

jjj ? aiaiLall AjualSj -l*Jj Ajjla Aa.jJ 4 cs-^ ^'j'j^ ^J J (_pa^-^Jl ^*J iLudll 

UJ%. ( <j > ^ l ^ U^ ^^^1 c^ Sjl jaJl ^ jjil! jl jUill ^ Uic lP! ^ 

CJlulUl ^b aLoiA.1 tSlliSj c5^ij]l AJOiaJl UajlaJ jl ULali ^1 Jj^aJl ^ LaJlj 
jl£] A^ ^ U^ JSl t>ajVI 4^J^ ^ AjudjUl J] f.Ull AWJ diJl£ jlj .AjaJl 

.IAJja.j AjLa. ^ji AjIxjj 4j*jua (Jlia l> al jl SUaJl ^J^J J^' " V J Aia.lS ^g j^ a ■ a 
L_l£j£ ^1 (J^ajV dlijajJ AjIc j^A Uc 4 alia a AjjIjaJl f.Lajl [j-alja. dul£ jla 

Lawrence j^^j-^ o^jj^ <3^.j ■ a 4 c - s ^' s ^-^ ^^ j^ 
*uli j-aija. ^ jjiijU a*^u ^ ajj^i ^u^i iu^iHenclerson 

;^Ula Ujilc IjUjI Ajlja.j ^*j Ajj'j^ 1 

l^ljj Cj^Ij ^ ^jIjS IgJ AjjI^aJl f.Lajl [j-alja. ^jl jLajLjj j£il (jl 3jl" 
-( _pajVI L_l£j£] AJa±> iaj (_gjl^>aJl (jjlj^jl JaiaJ f.Lajl aj3j i^jV 
.AJ^ax ojjjua (jjudA.b A±aJl ClllJjlSJl ajuaa. Sjl^a. ~;k"^ aj3j ;AjjIjjI 

AjI AJjlLa cJ^V. ^J j^U^VI (j^ ^J^ cff^-W ^J^jl dlljJjUil o^A £.L<Jl (CJjJj 

.45 pull «-« j^il' S^^ l>° *^^* 



SLpJj ^%1 uj^j f Uti ^yJaUl i&t V^^ 



L_alia>Jj 4(_pa*j]l Lj > iajUJ LpLlj^a> 4-lia. (JA LuiJJ (Jjl^judl] ^^aJajudll !ljud]l Ajj^aLk 

I-Ijuo t^liLaJ AJjfiJ f.Lajl JJaLj ^ LjjijI djudll Sjfl AjaAj (jx ^a>VI (JC- (JjLuo (j£ 

JJJ-aJ (j^aJj SjJJfr AjjJa. AjIjS IgJ SjjLftil o^A j (JjI^juJI ' -lie.) (jx ji£l UaJaji u 

La jl CJMjJaC j\ CjLLjJa-a tSlllaJ V ClAjLull jjl L_fijj*-ali ((JliUSLull ^ ^Jljill eJlA 

^Jj SjJjfr IjHal AjjjJl ^yi Jj2*j-a]l fLajl pcjJa xjJaluiJ ( * a j^ (jjj ti^ljj AjLuo 

All^l CJljjSSlj llAjbill Jjiai t t5 *JaLiil &\\ AJajJjj; jA L_lljaJl TjtoVl 

a JlA -"i^'il LaKj c^Lail ^^ U.ull .lull I (j>» liaj > UJ ^£ Uj_i3 ilialai lg_l3 oJj^.j^]l 

ij^lc-VI ^j w ' ^j (jl fLajl AjJaluLj ^Ulbj lA^laS (JjLja ^gJc-VI J^j dlljj£]l 

tf.Laij ^^aJaUl Ajjll] aJLlII SjSJl ^^Ic LuoLuol AaJ*J ^^jcVI ^j *La]l lyu-a A\\aC.j 

diljLuil (JjIic jLaJLuoV (JjI^juJI ^L (j-a Aj^Lj!ba£ ^LJl ^^aJajudll Ajudll <jl£ jjj 

(j^ (jLa> Jajuoj ^ ^jLudJVI ^J^J AjLaJLuol (^*-l I^Aj cAjudjLil t5 l£ oJjakj-all 

.CjLiLull 

(jl xdJaluiJ eLaJli i jji-LaJl (jiujj jAj fLall ^^aJajoJl .luiJl OjSj jaJ JJJU c*lLlA j 

.AJ ojjj^jI elA djudjl SjS A^jlJ jj-^ ■ *W e^A ^-i aJjakj-ajl (JjjLuljl (JjLocl ^ rtL 

jj^aJ (C^jJj \ A ~^^ ^b jj a LaaJ AJC j sLaJl l«aakJJ Sjl^aJl CllLa^jJ (_paliaJl AJC j 

r-^VIj (jjl*-ail JlalJl ^yi a \;° a AAaaJl eJlA jjj .JJ^ ■ <all (JSjuJJ ^g-ll dlfljJl 

.I^Ll^ ajlj jj Ajjlll t5 ic JaliaJl (illi^j AjjjjI ^gJj jj-^ > ail ei& ^j aJjakj-ajl 



AjjLwj^II f-Lali S jaa-4 



ILal jik t^liLaJ Ajji 0U2JI ^ SjJj^j A^ ^ AjjLj JJ3 ILal jik f.Lajl t^liLaJ I alba 

t5 ic AJ'j^a (j^alj^Jl o^A (_>olj ^5^Cj 'JJJ^Ij AjLaAVI (j^ ^J^l (JJ^ ^^}^ 

0J1A jl .eJlla. QJjJ^aJ Aj3 I^jjI Jl (ji-aJ jIjaJI ~^»^^ ct*UaJ ALUiJi jIjaJI AjIJI 

jjc UplliJl aJJ f.Lo]l ^ Ajllail (j^U-aJlj r^kJyM toLlaJl ^ lis. Al^a AjLalaJl 

^!A-aVI (j-a (jia CJljULa 5 AcjA^-a La ^jl CllU mail CliLj'lj tjL^ll ^gJl jLpVI 

oLaJj Ajjj^jJa J±S*J ^Ij-aJl o^A [jlj AajjlaJl o^J jL^-Jl ^1 IgJSj aJJ (jjlx-ajlj 

>La]l ^ 

(Jj^lclijjl ~^"» a CLlj^a. ^ llak l^cLud-a !iLalc ,JJJ*J Ail f.La]l (j& LJj^>*-aj 

(jjoi^L LjLaJ^ JtliSSl J] AiLa t5 ^i ^Lall ^ja^Vl 2 } M <j^l A;lx-aUJl Lai cAjjLa^l 

(jj£j Vj SIjuIj (Jclilj V AjI (_gl (_pa-aLaJl tiljLuo t^lLuoJ V ^Lalli C(j£-a-a (_gjluLa 

(^jLa^l (Jclilill (_gjHjaLa [jl" (jjJJJj (J%La Jj% La£j '(jj^jVI jLi (JlLa ^iLaLi. 

.46 " ^i^J^J^J ^^J^j£ l^ ^"^ ljJ J ' r~P l^ ^^L» ^J^ ' *" ' ^'U f-Lail 



■J (j£ ^*J I^jLjj] aJJ SUaJl (jk ~£ all ojjA 4jjLgj£]| f.Lajl (j-alja. <Las.!iLa (jlj 

.AjJAa. CllLajlx-a ^j Al!Ma. (j-a (Jj^ajlll aJJ -Ij-la. 

a^jIj^i ^Ljja]! jasJ pro f Harold Morowitz j^'jjj* ^jj* Cshj 

;^jUJ Ag-Jl CjJiaJl IJlA ^^Jc Jjj Aa-aLa. ^ 

(j£j a! f.LaJJ e^J^a. AjjL^aLa. Aijx-a ^ dljlil SjJa.VI <^llljJjuJl ^ dlljjlaJ Clllla" 

*Lajl <_£.}] AajJ (^gAj " ^jJjjJjI (Jjj^ajill "^^-3 (JjaSj Ajj^aLaJl e^Aj 4Aijj*-a 

(Jj^al Aijx-a AjjIjJIj AjjJaJl Aa'Uall j£j ^jV dlJU^ J L>* AjjLJjIuoI AjLaAl IgJj JaSa 

lULlaJ IfrlaJ^La <_£.1aJ lijLa£.j jbjl AjU±Jajl jIjjuAj Aij*-a Ujjjl LaKj .SUaJl 

.47 



O-pLA jlj*-»J A&j*2aj^ f Lai) 4-uLiujJ1 4a jJ 



4 JjjuoJ j\ L-lLoiJJ p^yjuj -ija.j UjIA il ^gjj J-^-iij l-« Jj^-3 (JjIjuo AaKj (jjlaiJ LaAJC 
L_a!Mla.l c!jIjA *$1*A cAjjUjuiJVI A^a. (jx ^-ijJ ^}3 ' flilaj (JjIjIujI (jl A^ljjl (j^J 

jj£l ^LJli AajJalj (JjljS Cllj^ial f\j&\ *-a (JjIjjoiII e^A Clljjja jlj ic^KLjjJ^jl 

Sj^1 00 j ouh^ 1 t> »>»1 000 j jl jJaSil c> »>» ^ijLiM -i s^u^i 

(jjla.jj.llgj I liljjluol jlj cAjJIc A^LluiJl t^liLaJ f.Lal! [jl AljlUl AJjULaJl (j-a ^''"'ij 

A^ja IJ jjj*j f.Lall Jjli AjjAjjcV! LJjjIail ^i jl*£ j'-^jJ dy^l j^Vlj (JjUJI 

.tiJ^-VI (JjljJudll <J£ jJJ (jx (^cl A^LjudJl 
UjUa. t5 ]c ojJJU j"^'»" (jl£ ( aj£a (jVI Ajllc jA Ld-a (jSl jl ^>j£l A^LjjudJl AajS 

tliil£ jl Mi^a tSUaJS 4juAJy\ SjUSI ajj£ SJ^ iSi] jj£I aIljUuljI CjjI£ j]" 

J*i Jj A±aJl CJlJJl£]l aLoia,! CJOjV JjIjuJI jj^jjAi^Sl A^UuiJl jjL AlijUjudJl 
l—bmLLajl Jajuojll Jj^ uaJ ^ f.Lajl jaX. (jfr ^Liaa. .. A^jLaJl jUai-VI oLaJ ( fl-ll& 

^jjjlluaJl Ig-jUj ^gic 4 lail a <yl (jc AjaJl AjjlaJl jax. ^UlLjj AjJ^aJ' ' . U^* J 

ClAij jaJl g^Joa. Cll^a^ S^" LS^ ^* <-^ pLwl AjljljjudJl dul£ jJ ja-l ' . ijl a (j-aj 

(JIa A£jaJLajl dlljjjJaxJlj dlLaJ^VIj •— ! ^Hj^' J^ A£jaJl Qc Al^Laxl\ 

g^iAa. LJfljJJ c^1j1£ t^LlaJiiiba AjlaJl aLuoIjI ?tf> aJ (_]£juiJl (jAiJj ibjAJj^jJjLJl 

^iliaJl jjiall f.\JJi Lj!iLaJl ^aj^'j 'oLjaJl L_afljJJ ^Ulbj AjjlaJJ AjjJaJl CjUaLudill 

LUS ja^Lla Ajaljl A^l CjUjI£]I AJa.l a! tLJa.yij A£jaJl Jc aVI *a.J J^i^ 

48 jajJi (jc 



4_ul_LudJVI e^A dijJaLkJl ola tl-J-Ji 4-LudiLl AiiLa. AjaAI dlli pUil aJjlII AaIajj^M 

***** ^> ,*;**,*,*,* ,* »** »* " 

rii.nl 4_ul_LoiJVli l^a. A£jL£La]l 2,..U1 CJ|j SLuSJl Aj uuill Ait jVl J^k <^ >»J1 

*******"■* » **» ** * **— / ** ^s *^ — / 

i^jliA j . (jljjoil JI4A. ^gjUjoLa Jc Lajjj JaSfl A-ll^Jl ^jluio Jc AjLaAl dlb 

I^A g-a aC. jlbj jlLaAall *Jj g-a ^>j£b Ig^aaLai J^Jj ^aJl SjjAjua Ajla. dlljjl£ 

fh V A^liiJl JljJlj gl-y^jVI jV jljjili V.j£>* 'J 1 ^ ^ U>; -' ; Upli J*^ 1 

.AjJUaviV jL&JVI AlajJjj ^Jl |j* ^*j ^1 J3l£ll ^ Jlj t> La^Uftl 

e^A f.(J-aJ dlljjall Jj A^La. c!]LlA illa.li alj aJj^C L£la. t^liLaJ ftljua! a > iia It 3 

(Jikb L_iLuiJj (_cijl (JjLudllj .AjcjVI <JaJj A^LjjudJV' c3^^ A-aj!>Ul ^ ■ ^-^i jf"4 

CllUiiJjjillj LplaJl ^JjJjjj j*j[ frLaJl g-a LuoLuol (jj£jjj *j}| jA Ajc-jVI e^A 

% .95 Ajjjiil f.Lajl g-a (JjSjjj Laj^Lul __J (^^J cJjIjuo (jSjj aJjl qa CllUj-aj^Jlj 

(JjJjuo ^^Ic-J .Sfrli^J (jljj^il jL^a. (J-oxJ Ija. 4 ag a f.La]| AjjLjjudJl ^>fS*J ' .'.""" I^-J 

AajJa jjc. 1 . ball ja-*-! (jl JaSJl ^JJ^^ J"^ frbul AjjUjoijI ilia l> <al jj JULajI 

_j ^>j£I (fll (jjjjjjl tluj AjijljjudJl j^Ij AjijLjjudJVI o^A '"'^ y ^ jj cs^j -24^W 

(JjLaul Ia^J ' . IjSjI ^cjJa g<d aC-^jilja t^jl jiaijl AjljljjudJl g-a S^a cjj^° 1 00 
f.LaJI ~^'» a ^gk sj*<*'t«\\ Ajjjuuall AjCjVI ^g-Jj J^x^ajll ^ ^t*J Aili (j^ajjLi]! 

.Ajc-jVI o^A (J^b AljJjuJl Ajjxj^a ^j-a ^Isu jl ajoisJI 

(Jasj Ajjjuuijl Ajc-jVI aj2j .4-1^ (jc Ajj«juajl AjiCjVI p^xiaj^ j^»^a'<'< lijcJ j 

^ AjgiaJl b^iLk (Jx A^ j£ Jj AjjIJIjlSI jIjaJIj AJJUaJlj jjj^J^lj jj? '"^jV 1 

' -JaJ <_£jxxi]l f.lc.jjl AlaaJ Ld-a AjaJl AjLojotaJl AjlaJl Sjliluil <Ja.Vj cAjLaJl Ail£ 

{>IiL 1/1 000 = ujj^I} <ujJ4* 50 c> ^ V AiU* Jc. jj^' u> 

i\ ala dljxJj f.!^iJ! C5 ic J^j^aaJl ^ J uJili > u AJLjiajI o^A g-d 0*jI AjlSIjII Lj!>LaJlj 

A£jjoi£ Ajjjuui]! AjcjVI (j-a cJ*^?-J' SJ^jSj jjLudJyi AJ^?' c3^ t — '^W ^ JJ"'^ l^j 

P J"? A L^J*-*- 11 f-^-J ^)W^° Ajud^ab. jjLuuVI .'*'"?• (_c^ -^J^J r v "^ " f-LaJl A3LS (Jxjjjj 

jlajlLud]! ^ ^^>*jJu elc-j L_iVI Aj^J Aa^jJ' (jjUllI (_pa*J ^j Cal£950 ^-J'j^al 

Jl ^jLudJVI > > "T 1 ' (_£^>xjlu ^.Icj LJV' o^jjuat lj*jjaj jlj tAli iajul ^j-a Aa.1^11 *J^yi]l 

aiS (_>olj Horn g-a L r J J% ^^3 A^ajoi !M£jJu CllAaJ'V (J^axJl IgjiiaJLJ ' _ljLa 

jxj 11a j -t jjj£jLa5-3 u^ rj'j^' ^j*^' Sj^j^' °^ ^A^j '(j-^^-^^i 
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La] fr Ull JlA\ A^UaiJVI Vji Ail jA liA A^lj^la)! t_lau ^jll (J 5Ial>]l jJ^\j 

jjxjiAj^A\ ^^jjujJj . I^a. Alb Zajl Ajj*juijl AjcjVI (Ja^b (J^! U' ?"^' pUaluol 

aSSj JajjA ASLa. J (jljjolJ jUj^?- (fil Uj-fraJ jJ Jill oj^jl Ajj» i^ail (jj%^ J%.^ 

■^jli Aik ,_A Uc Miia f.Ull AuUjudJl 

■ ** W? ** *** ** 

JjllJl AlUuiJl diJl£ bl Vj A^-a jlaJj ^J^-J V c£j*^l (^V^ 1 jW 1 jj" 
JjLoJI A£ja. jV I A?- A-ft^a aJIaJI A-ljUuiJVI oj^i iAJlc l^ikb AauJa llj (fill I 



j^JaJ l^£A j. . . (JjlUl t!lli A^LljudJl £A Ijp^ia L_Umt JJJ <_£ JXj^I *lc j]l (JaJj 

^Jj 4_a>LaJ| Cllj^Ja] Ja^a Clll^a S^*J ^>j£l £.La]l 4_lAjjud3l Clijl£ j] AjLj ^^jJajJ 

(jljjlll jtg-a> 3?^J AjjxjuujI AjCjVI &^A (JaJj ^l 4-lbudij (^ L£j^' AauJa-a 

(jl£] A T llc ^^ La£ !>Ll]a (Jal ^Lill AjljLljudJl Cll3l£ j]j tt ala A-alg-a $,tal (jc. (_C^>*jJi]l 

UJJ%* 3 c> V^J (jjj%*1 l£ J*^ &*• J J*-^ j^a jjSj jl ^jj^jJaJl (> 

eA«aJ t5 £] aL*1£j ^ 5 Liaxll gLluiill (JIa La^mJ u^"**' Ajjajuill AjcjVI &^A ilia l> ^-Vj 

(Jl£jJul aJ a ■ <aJ ALaJLuol AjLaJl e^A (j,a ?ejJaljj ( (jJJjjjjJail jj£j]£jlj (jj-^- j > u£VI J 

(j£-oJ V .ijAa. (JAJ^a Ajlill (jj^ 3 -V.-^- 3 ' L>* (Jl^VI &^A ^bu jl aljaia>VI 

^A A^LjjudJ^ A m a A-oJiL ( a ■ aJJ (jl f.Lajl L5 ic '/'J U^ L-AjjuoVI o'^l ilAjjj^aJ 

.50 ^J AjjuoLuoVI SjLftJb AIiajuoJ (j^-aJ (^ Aij^)x-a]l IfrlaJii 

(jSIajI A-aj£jl (J^aJ Aj^alji* ^b£ f.Laj\j AjuaLaJl AjjLloijVI (jji _>^l J^-^J 

IJAj AilLa ajI (JjIjjoiI} AjuaLaJl A^LluiJVI ^ fLjJalj (jjby c^jlJAj (oLjaJj AjjmlLajlj 

AiiLa all ajSjl (j^ dlljULftJl e^A (jii (j-aj tL-alxjJaVI CllljULa UUaJ *JLj (jjbuJl 

AjjuAlall A-ljUuiJ^l] ^jilall -Lajall J"^J (sill jA LSi ^LJl (jl <_cjj A-lA-luiJ^U 

SbaJS 






Aj^Ij Aa>jJj t(jiajUJ UjjlJ3*J CJljJJaJlj Cllljijl JaJjJ pljJVI o^^*l<a ^>j^aljl i^jlJA 
A T LaALoLill Sjj^aVI J ^aj» > iall ^j^aljVlj A : LaAljaLill j AjJjjVI ! JJ^'jVI (j^ pljj' 
IAjjAj (J£ju2 (e^jlj A : liLaVI (_paLa^VI ^ UjJ^aa ij Cllljill ^\ > u a'j ^^jJl Sjj^aVI (^A 
AjjjjuLajl jj^aljVI (^i 4ij*jJail jj^aljVI bal .(JjlijJj^jJjl f.Uj ^ (JjLuoVI J?-^^ 
Vji c5' ' ^buVI AJJ^J AJajljla AJuiiu) 4 1£ ui a LjJLJaa JJ A : liLaVI (_paLa^VI -^J (jc- 
LJj bpJJ l-^ -W^JJ U' ^HJ^VI (_paLa^VI CllcUaluol La] Ai : lxjJa]l ^j^aljVI -^Jr^J 
jSjL .k^j ^j cA^UJl A^Uill CJlJj jLxjVI Ajj'MjII CjUjjjJI CJlijj^ CJj^la 

.aUaJ] aJl*-a (fil (jc tlljAaJl (j£-aJ V U^'jJ^' t5^j 

A^Loull jj^IjVi J^ii a^J^I ajj 1 ^ 1 ^j^ 1 u' j-Vl ^ ^.J^lj 

A T LaALaii]l S^k-aVI (jl bJc 4(jiajVI L_l£j£] AjjIjaJl JjOaJl Lj uiij ^^A AilxjJaJlj 

j\ (J-alc. (CI Aa^jJ Vj 'bll£ li^Jakl AilxjJaJl ^j^aljVI (jc L^alji^j !il£xu ( aiLaJ 

[jli (iljj (j-a AC-jlbj .Uj-uiiJ (JJj£jjI ojljak ^gJj (jLa>llaJ I A ^j^ cJ*-?^ t c^*^^ ' .'. U[i 

As .u^jVl V^J^ Aijj*^l ajj 1 ^ 1 ^J^ 1 c^ Vj u^^Sj V uib^VI ^ 

jj^aljVI ^ Uj-i& ( flilaJ Ajjlja^ JjAa. ^ jfijfij (J^jujJJ AjLftALaiill ^j^aljVI dul£ 
(jjjjjjjl (jj^J (jV AjaJl Cllljjl£]l aLaiaJ ^ (Jjlijjjjjjl (jj^J jLaJLaiV AilxjJaJl 



^i]| 4_La&Lai!l]l Sjj^aV' (jl (.$1 claJj (jl ^j (jJJ^j^aVI (j^-& (JSjjJJ t5 lfr L-iSjla 

l^Jfl JJjJ ^^l AjjIjaJl JjAaJl ^ ClialiaJ jJ A±LLaVI (_paL^a.VI Ifrllajailjj <j£jujjj 

(jl (jjJ AilLaVI (J^aL<iA.VI (j-« A-aj£LuiA AJuilu) Cllj j£ll] ^aj» > Zall ^j^aljVI ^ l$JC 

Ajoiij ^.^^judllj cAij^)x-a]l Allllxi (JJJj^jJjI L-14 n£j (fliilj jbuVI ^J'^' ^^ iaAj 

Sjj^aVI (j^J ^ A ^ Jjj (^jl^aJl (jjdjLaall aOxJl jla tAL* ■ tail ^>j^alj!iU AjjjUjIj J^Jj 

.(jjjjjj j^JJ P^jJuJ ^-^ ^J ^J^al AilLaVI (_paL«iA.VI lll&ujj La] AjLa&Luolill 

jfi*J ^^jJl Sjiil (JJJ 4_auJalj *La uijl Aa^ilc ^Jr^J ^ dliu AjLaixll Allla ll ei& jj] 

JjLnjj .SUaJl Ajlfr LuiJJ (fliil Jajuojll jfl*J ^^jJl \-lJAjl (j;JJj at ja U aLaJl ajLul 

;^jta " AxJiiajl jjj^aa" AjU£ ^ A-lxiLtJl AajaaJl &i& (jjjjjj (j£jLa j^joiiajjill 

(j-a 1.1a. (JJJ - ia ^^r* olJA (Jj^Ij 1.1a. AxjuoLudjI AjjI^aJI p^jlj .ij-laJI j) A - ia (ja" 

(^Ijjl tf.Lajl (^"lj cJjIjuo JjVI t4 ag a AjliLia. (Jxljfr AJ^J LiJ J^jJ ajSjl ei& 

Ij^-J tUljil j Aa'jLa. AjjIjSioil till ij 1.1a. Ac. jlLaj OJJJ^ .!j' '""" ( - J W^J' a 

CJli jLxjVI AjMI l^KiSi <J*^J S^*Jl ^iJJJaJi ^J AilxjJa J^lji 
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(j^aJ V sLlaJi Ajjjjlia]! AjjLjjjillj AjjLoj£]| ^j^aljVI g^^ ijJ-9 UJ%. J J^ La^j 

AjjI^aJl JjAaJl ei&j cAlljJaj 4 m a Ajjl^a. .ij-la. ^j Vj ^»* (Jxij j' J^'j£ (j' 

.I4K jj^Jl ^IjaJ JJJ (> (>ajVl <-^j£ C5^ Vj J3j2 V AS±JaSl 






^i Aibji A-iu^Lk (j^ 24^' U.!?.!' Li< "V^ Jj^aic- (j-a SjliluoVI ^^C LLaLaiatl AjLIS [jl 
fjzij i^\ fjk IjjS L_ljjjj (jJJJ^pl ^1 (jjlawJjai^VI (J 3 ^ (JJjiHJ LaAJ*i c^Lail 

I^A a I laJLailj 4Jjla a d)LaJ__pl AJajuoljJ Lj^LaJl Ajaj'j tLj^laJl ^1 l^laaJj 

. Aiikli 2-Ujv ATP c^^' ^> j'j- cij^? oh^VI 

l^lajJ AjIaxjI (j^Jj aLjuoj]! o^J AiUaJl t5 ic Jj- taaJlj ajSj Ail£ f-LjawV' (j) 

AjalSJl Aa.j^]Lj l_i jJj (Jja_ijuj£VI (j^j aj jis 'U.!?.!"^jV^ uWj^ ^J^^ c?^" ^^j^ 3 ' 

j] lii cA^I l^aajj JjII AlUaJl A^ t it , ^ ^Ulbj ALU ^1 ^ AIlolJ CjjH] 

AAjuoIill "_j ^jCJJ ajAUa ^1 AjJj-a *A\ ^gk A^'j^* AlujudJ (jli aJIc Aa.jAj l_JjJj (jl£ 

". (_£.llu£jVI 

Aalla a A-aJS jjjAa ^J^J ^ j^' ; A;L<J*Jl AajSaJl 0J1A ^ oliiJMS Aja!>lSl AjljiJl 

jj£V (jljjlil AjjudJ (jjj (jjiil (jl <^l cdlljlxJl pljJl ' alia al AjuaLaJl (jLjill AjjuiIj 

^l£jj tAjJ^C A-aJS (jjjli-a (J^^*J f.Lajl ^ libji IgJSl (JJJj f-Lall ^ libji dll jlxJl 

^Ij L_l jJj JUajI JjUjuo (_5i*i Aalla a\\ Cllljlxl] A-ojSjI 0J1A ^ (3J^aJ" c5' t*-^*-^. 



.(jLulJVI oUaJ daVU. A \l (Jill jlill (jx JUlxJl (JJJ j-a L-LolJVI jA jj^J'"^' (jt-JjijI 

? AjIc jA La-a (Jfll (jjlaajoi^^U (jbjiil (J-alt jl£ j\ (jjl Lj (J- QA-Lm IJLa 

(JSl Aa.jAJ »Jul ^ ^Ulbj $.Laj| ^ l—ljjj (jjlaJjuo^VI (jl£ jj cU^^H U^ ^° J^ 

^pll A±ba£ (J3j (Cl aUb UVU. u.i jlill IJlA j-a I la. M-lla Ijl-iLa jjli cAjlfr jA Ha 

S-lllC Ajj±a. (JllUllxi A! ^a. <jjl£ (J%C- Ajjxj^a ^1 (C^jJ I^A j LpLaJl ^1 (Jj^aJ 

JJ-^J'"^VI A;La£ (jli j.-anll SjJJj j-a Jujj (jl (Jjta. 1 Ag aj c jLudJVl£ A^jLuolaj 

_jjgtiLa.V! ^gJj jLudJVI j^ajJUJ ^\;-''^ b\bJuj cAllJfl jj£j LpLaJl ^1 (_K-aJ ^^jJl 

aajuUjI jJaljcl j^ laJ3 AjIc jA La£ frLajl ^ Ljbjj jj£l Qjaajm£ V I (jl£ jJj 

jl AiV Ha. J^aa- JJ^J'^VI jlc- [jli ^Sljil U* J ii}Js\\ i^lui La£ (J±lu&j)i\ 

cAllLa-a (jj^J Jf£ SjjiLa. (Jill jJJU JJjJ AJli ^j^ > <ajl JljJlaJl (JjflJ <JllLLa£j J^ujjluil 

<Jlllj£j-a b'j£-a Aj3 Jja.ja]| s-Lajl *-a (Jc-bll Ajji aJul ^ jj^-J'"^^ AjjoiJ (Jll.il j jlfl 

LS* OfrJ ' ^ Vl AWi c^ SjL^U j^Lk ^Uaj JkajJj .SjjJaaJl ^ AjUv AjjLl£ 

Ailx-a .ij-la. ^ Vj (J-»*J V (J-saLaJl aUaijI IJA j^J . ( - J ^l3^' '^"^ L>° L - *^J AJutaJl 

AjjuiJ ^^Ic njUj..i\I ^i aUajll I^A (Jjudil JjlaJl e^A Q±*Jljj& V I AjjudJ (JlilaaJ jJj 

_ ji.aVul 4jUr. (Jj^aluol LaK jiaaij jj£l Uja^*-a ajudaJl ^g^JJj AJotaJl ^ jlxJl 

: j^aii i^ Fridovich Irwin ^.j^.ja ojjj 1 cP^^ 1 Jj%j 

_ juaVul <LlLa*J ajSj ^^jJl AjaJl (JllUjlSJl g^l^a. ^.^a ^ l^a. 4-ljjC- cJJ^ '-*'«*<&" 

A! oUaJu LljjjjJa Jfl*J (_glilj (jjjaHjl (JJjia (jc AjIc (Jj^aaJ (_cijl ( j ; la-ljai£Vl3 

olA (jj^J V j '^jj^^ Aa.jAj aajoli (JjlAa.) L5 ic AJ'j^a ^ (Jjxjj ^UjLoi a j^ 

^ AjfuiJ ^gAc njUu.iW laa. ASjSJ AjJI AJajuoljJ Vj aaLuII llA jjc (^UaJ (J1iUjI£J| 
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AAuilll LaAla.1 (jjjjaa. (j-a ^^^aJl jjjllll ajoia. AjISjJ ajSj lla. AllSllI AjJVI &lfc u] 

A^j 2lxs A^iij jUllvi ^laij ^i ^ gia^bu aLjLJi wai j ^j^vi 

Acj^aa a ^^Cj ^.Lail ^j jlxll ll^J ^jbjUl (Jxlfr C5 ]c JLaiu A^V' o^Aj SjUx-aJl 

(jia. (jiil jA ^IxJj ^ Jt a-Ajoi <&l [jli jLajLj .aJoiaJl ^ ASlxill (JllLaJJJVI (j-a 

SjjA-a (jAJail t5 ic f-lj^Jl (jJiiJJ (j-a 1 i&aJ ^Jijl oj^a-V' c3^J Ajoiiiij ^cljl ^Ij^Jl 

ALajudJI ajIj 



dJL^I ljI Jl 



IjUujJI ^ iJa Aj ^iuiJ ^gilitaJl ^.UajuoOl Aj jj- <a»ll ££jUll (35^^' ^' J^ 






Acj^aa all ^gk j\ (jj^il ^ji AsA^I jjjlj-ajl JJ^> 4jlaJLuil Jjijuo Lua liiJ j&j 

eoA j-a jl jjy» (j£ jl ( *«;^ ^IjJ tAJ^L <oaj1 (jjj^a j& l-JJ^j^ (ji jl Aj.uLa.uil I 

LA j£ jS-oJ V (e-ij' JjJaul JUJ jua AJa^jJjJaA j A J la a Jjja. J)ai ia O^^-j (j^)'^ 1 ^' 

jj^Ja AJLaJliJil AjLi£ j^jlxjij . juajLk aLa uijlj (jjaljJ ^j AlLuoJ aIaCj lAjj^aa* jl 

jjJjLuo CJjJjj lAl^aJ ^^jJI llllJ uiaJli tAJjL a^ajlj I laJiJij jl£ 1 ag a ^ jjl£ 

o^^ij^Ji ^ ^u-oaVIj ^jjjjjj ***W> ^ ^ lj ^ 1 ^Robert Shapiro 

Vj Jalt-ftil ^ijjjlj 4Jj£ jx fC-J^ i9'j^aj^\ IjA ^ (_jj^aJ { DNA } 4-JJJ^' 

p IjJI Jajudjl AJjia. ^ aJjaLj-al! (JlllijJjjJjl Jj^-Ja (jLoJaJ L-jLota. ^1 (JjuajJ AJl 

AjJj (JjuajJ <_£jll J^ **U.VIj tAJjL a^ajl (JjJ^a J*-^jV^ ^& J}j£ IAjjCj LjjJJ^JjI 

JjUj jUjyi ^ ^ cjUjjjj]! jjc ji uk} 40000* j*1 o Jj 1 J^W. 

Ai|j*J jL«J V l^a> J£& fSj Jb. l£j1*J' 4-}LaIa.7l ^ jl <{ jJJjJj200000 

jiu^a 40000 A-al-aij -^lj *Sjil (fii Uublij 

(_5Jjlj L_il£jli]l AJaJjuiJl LjjJJ^Jj! <ULa. JJC ^U^ <a5j ( _ s -ic <_£j3aJ AjjI alalia 

JJxJl AjjIA t"<V1 **iO jajJs IjaJj ^ ala I jcJujH tgjl <_$! JJJj_jJ ^^iJl ^^Ic <_£j!aJ 

^^Ic ojjoia. cijlaj (jlil jjLoiJyi aJ^> ^ txl 40000' Sj31 J^l (JjLoijj 

(jjltj .Uiajl Ajal£ jJC. jj^J ''(JJaliibajl" *LaK aldaJLuil jjli jjjj^)j2 00000 

cjibjabji jiiuai Chandra Wickramasinghe <*>* ^L&j 'j^ 1 ^ 
:^jii jjjjUis I4J! cU>jj ^1 ^jUj]i ^k l_LjjjI£ a*^u ^ tsUilij Ajinkili 

t> jjLSlI Ajj^j LHjjb « ajoiil Ual£ j±S*j 40000 Sja1 ^jl! I JA Jl" 

jl (jL«Lj JajLk (fii jil ^j^ c^l ,jk Vj L_l£jlil I JA ^ V J^>"U ^ cU jjli. 



4ijLu^ SUaJ] 4-LwL^Sn CjLLHI jjfla 4JUI-1I 



4 a ^ > a a l^CrljJI Jajoijl Jj^-Ja U^-<V. Vj .'^j^^ AjjoiLoi V I (JjUjIjI ^^A (JlllijJjjJjl 
C5""' U^'jJ^' ^.3?^ U^V. J^<^' cJ^^ L5^ ■ ' J^ * \!°'*'' ' . U^ J*' ^» »" ^-Jj^ 

. < iiSawi JUs300'^1 0^ ^.j^l lU>Ij ^luj-Vi vlu^l 



JUS ^jj 4jI Vj 'lj^>300 4**i J^J 1 J^ ^ ' . uSjj Jl±k ^Sjll IJA jl 

jjL V ajjjjjjJI (Jl£joiVl jh» ^W^'j Sjj£a*]I u^'jj^' ^-v.3^ J^^' j^ -^^ a^.Ij 

jli £fll jll ^j 300* J*1 J]1 J^*J Ai^>n^b SjjSioJl cJJJ'jJiil AJJJ^J ia.lj 
Cs^jl L>° <-$ J A ' ; ^ I c5' (jV *^. < Jj^ un* AJjL^a^l (JjjlaJ Jt al^VI IJlA (jSaJ 

.CjLjJaljjll £_£jL* Jjij IjL^a Ji-*J 50*J^1 

JaJjudJ jA (£i JAxjI AxjJaljla AjlLal (jiaLaaJ ^^Ic (CjlaJ jjjj^jJl IJlA jl aj 

jjj c^^a-ll (jjl^il .xuia. ^ aJja.j-ajl AJJ^LulJI (JJli£Sj^>Jjl ^b *-a AJjU^b <_jj£jjjI 

J±aavLaSl 4-oK ilia^uaV A^Wll Cjlijjjil! oJlA Jc A^U^VI Cjblo^ USjL 

4ij^>*-&Jl LjjjSjj! pljJI ^>*j^al ^ (j;}Jj^>j600 CJ^ <J% *^* "^J^J ' S -^JJ 'j^'j^ 
jj^Ja 4_lj\ alaJ L-UiiaJ jl ^-Jt-lllajl j-aj " 39-^ J'U'U^J^ ^O^J%.^ "-^ 

jjc. Ig-Jli Ai^L <oajIj jjjjjj J^ui*ii 4_ilaj diljja '"'■ ajlal L<^j ^'(jjaJLuiAjl 1 ' 
?^.J c^J^ 1 cr^As^ 1 Jj%J .^^'jj^ *Wtfl (j^Ua.Vl J£^ 4ji^ 

Essentials of u^jVi ^.j 1 ^' ti^ "*££ ^ William Stokes o^j^ 

;ii*l*l\ AijLJ! iA Mj2i«Earth History" 

j£^a ^jLa JjlawG j-a Aajjaj Sliai-a L_l£lj£jl j-a dlljULall ^cLjuoI dul£ jl" 

.54 " l-^Jl U^'jJ^' UJ^' ^ U^^' '--'U^ o^aJj AdlLaVI (jiaLaak^U 

j AJjL <oajIj-C ^ajj^jljljuo -J ^yAJoLajl JJJj^jJjI jjSj A-lj\ ala>l JAj^aJ Uiajl Jj%J 

tllljj_jak AJuiiu) jjSj AJLalakl jl" 1^^ jjl£ (j£ a.uia> ^ bj&jl ' -JLaJ (_cill 

(_gjakl ^j3 i^jlJA jl (JjSil j^-<V. jl J°' <ajl ^. ^j Ailla AJ^U^ax -Q ^ajj^jljljuo 

liAj Ajj jaul ai& ^J^-J U^ 1 AjjjiiLajl ^^ l-lla. ^J*J Igi^aJ jl j^J V Ajlik 

jl oj Mi lil jjS^ill ^ ^<J*JI t_jjUbU AJliliJ AJji jL«j V jj^VI JUl^VI 

.55"JjVI Jt^Vl^i t>-3j 

^UHLluVI jjL£L V "jjialll" Slfr J j-a >i*jl Jlakj [jli ^ijuo L<i-a ?c ■ aJJ La£j 

A£lxia]l AjjLJI Aijoiiii] ~^y a*J ' ,\ u ^ jjLSlj (Jj (^iajl ASjaa ^1 ^JjaII aU'i^» 

I^A a^ajjL^aJ jjJjoiakJj ^LiaJLoLa ^_cl I^L^a AcjSj jLaliaJ ^*J l^al J^iui^ijl ^Aj£ijj 

La p^jJa^a ^_5 JJJJ^J "^J^J -^-J .^*-j' jc- UJ% ^° ■^ J H' J^J t ^J lft ' f '' ls^)J^aJ 

alaJ (^Ll^lj >i*Jl ^cljS jli t jq>^ill ^jLulj JjVI jLala>VI tlljAa. jLalaJ jl^j 

jl .(iluj (_gl jj^j AjLJI ^ AjLa la-la > a jjSj AiV '^1^1 (J^.-^ ^a.^ j' ^A C ' 

jLala.1 [jli aMcl - c" ^JJ^J-^^ " J^° cff^- cSA 3 J^ ^a^-'^'l ^UlLuoVI I^A 

Liaai a ^ij OjjgJa jAj ^UjI jLala.VI ^ ■ <aJ J l^)ij^a (JjlsU AJ jLuao Ojj^Ja 

2-a (_3^'j^' C5^'j S^J^VI ^jA AajIUjI o^Aj ^3^' ^J*" ^>4^a (fi ' ^°. U ' ,A Q^JJ^ 

.ji«jij a!*ji ^ciji 



4a;a^ «^ AjjLajl ^>]aj]l 4-£^.j lllixJ ^ (JlLalLa ^V' ^ ^ ( _ 5 Jjuo £(_ 5 J^ <^£j 

(Jt_a>J jljaJ (JjUjuO ^ ftil^J ^jLftll aJlxll (jlj (JjlLi. -^J^J J' (3^ ^J^ r - tllj^a. 

i^g-acl LaAi£ (jjlt-k -^J^J Sj^a (J£ t5 iiallj AjjLJl ^}]aj]l 4-g_a>j (-5 -ifJ ^^Ic alxll 

^cljS JajuijV ^5^ ^^J^^J (J^P^' ^*j' cJW'J l5^ iS^ 3 C?^ ^^ '-^J 
/LjSialajl J;1C. aA jl£iV SL)^ ^iajl*^ (jjAaJ LaAJC ^aU'^llj ^^^^Ltll 3i°^'^ 
*Vj& J&Z A^-j^aj <LatalLuol <_£Aa (jc SjJ^C CjVjLjlJ J^. (_g-&C-V '**"» *^ li&j 

.AjjLJl Aj^iaill L_)Lau^al (j-a e.Lil*Jl 



^ijU^i <jjj^ (jc- f Ij^it <_^aJi (jiL^I ^ 



ei& lkS ^ (j^JJ jtsuV ^J'^J' C5^.3^ U&* J J^J 2^* -^-^^ '"r^J^J U^*^ ^"^ l5^J 

(j-a 4 m ^ p Ijjl (j-a (jj^lj (jl ' ,'^j Alllcli jLaJ^I <Ja*Vj 'LaLaJ Ajal£ jjic. Jaj^jud]! 

jJjLall] 'V^ic" [^aaujJ lijCJj (j;W-<i]l ( _ 5 lclijll tiljlUl ClllJ 4_liLaV' (j^aLo^VI 

LLojl Uil-al bJaxLa (jl£ <_$! jjoicl JA&. 4_liLaV' (_paL<La>VI O^A -^ (j^ J^ J Vj (JJ^ 

'L>"VJj JJ^J^c-' AaJjll ^gliA^) (jiaxLajl (j-a (jlejj tillJA 4jjLloj£jI 4_iaAj]l (j-aj 

sAijj ^Ml jbuVI ^P'^MjII cj£j>lll LJ^Mlkl ^j ^-^jj dUJjk'^ dy^ u^ ^J!Mli.Vlj 

o'^l cJ^V.J .c£j JU °^J cs-W^ (jIjuaJV .1} (j£ ^-fi!Mla>l -^jJ l-a^ cAijjaJl 
CJj^Jal AjjIaJ^I djLa-jVI U^J ^.!^.! A .!^ (JclijJ jl o^l Jalall <JLloVI q^oL^sJ^] 

O^A aLoiA.1 (Jj3 ^ Cll^J La ^jlc^uo (j^Jj ^'lojll Aa1±a^\ (_paLa^.VI J ' aJ 4j 
A T liLaV' (J^aLaA.VI £}* SjliioiV^ LjjJJ^JjI (J^a*J dulS (jU^VI (J^H ^J V.J^^' 

m (.\^uiC AjIloI ^jiaLaA.1 » L a ^-3 o^-aXail 
O^A ^yi t(jjJjLajl ^^C-^J La^ AJ jLua^a Cll^Ja ^ Aa1aa^\ (j^aLi^VI O^A ^jl (jiajjiij 

i^yaJl (jjl£il AJUJA ^gk Aa1aa^\ (_paLdA.VI O^A (jx Ja^ i^jlJA (jj^J (CI t^*-uiajl 

(LuLloJ^ t-g-ijJ l-^ (JclijJ (jl $.I^juulJ| jJC. A T liLaV' (jiaLaakVI o^J (j^a-ajl (jx AiV 

^La^. jLota.1 ^gk oJjaLj-ajl A T liLaVI jj^aLdA.VI ^J^"> (jl Uj CliiL A^ljJl U^J 



4_liLaVI (J^aLaA.VI ^tajl 4_}^ jJ-uiflJ jc jjJjLajl 3?JU jj^ all A^ljll I^A aLalj 
^lajujJ jl jjJ ^^aJl (jJ^il .a-uia. ^ SJj^jaJI (JlllijJjjJjl Jj^ uaJJ t-g-ilJ Laja £.Ijjo«J| 

JjAjuia (JJjia (^j AjjLail Aj^Iajlb (OjJ Aaj^LlI o^J ClllijJj^jJjl jj£3 jl dljj j-a 
4_ljUaJji]l Ac^juojaII Aic JJ*J AjjLJl Aj^Iaii] <£j£ijl JjjLa]! li& j (ALa ^^-« V 

Clllliij^J ^gJc Igol ui-^l <_£j2aJ LLallc ^ SJj^jaJI AjaJl ClAjjl£]l fcfoa. [jl" 

oJl&j jLuAuiLa IjLaJl I g ' iajU *-a 'A laJLa f-l^uiC- 4 jj Lai ^jiaLaA.1 j-a 1 ^ ■» J « -y 

A*Jai frtSJjj A t jLo*jI ei& AjiudJ j£-aJj cl^lj ^^JJJa. <J£jJu dllj AjliLaVI (_paLa^.VI 

jjj 0^1 j Aa.j ( _ 5 ic Lajb JaluiJ I g &Jj ^^Ic-VI <jjj dll^ail jJJ^LaJ Ajlj-lx-a JjSj 

jJC-j f.ljjoixll A±LLaVI (J^aLaA.VI jj^' ' '".^ L_fi^>*j V JP-JJ .^P>VI 4-^Jjl 

.56 (J^jVI (_g-ic SUaJl g-ilaJ (JjLu-a ^Vl 1-^-3 ^Ijjoia-ll 

CjIjaJI jJJ^-a ^gAc-VI (jlj AdJOxAil JjSjil C5 lij LaAJC I jj£l Ljjkla jj£j La^jl 

al jjl^Jl tlldaJl ^gk 6jSj a^aJLaj j Lj > u a ^^jLk JJJt^J Ajuiij AajjI L5 ic JaLuoJj 

AaSaJ j£-aJ V <— l^aJl I^A Jlafl 4?ejJalj L-jlj^Jl ? AJjL^a^a]! j (lllaJl j-luij 

Ajoiij Aa.jjI ^gic JjAJ Aji LS JajLuo j>* L-«jual jLala.1 ^J^J ^j AiLiaj iAajLuax 

J Cff^J^ 1 J^ 1 S J^ U^^J^. ^J4*^' pg"iTl\ jjjjUSl jl V] cCJljJl JAjXilj 

AdiLaVI (J^aLaA.VI (jl cJ^C--^ ^^ ^ UJ J ^V.J ^Lj^«-il AJjLuaAjl Sj£ij ^j jlj uaJJ 
.l^ilJ LoJS Jja.^]Lj ^joicl JJC. ( _ s -i}-al (JJaoLa ^V ^LaJuJl aO*J l^JJJ LaJfl A-aAlila 

^lalSSl ^i*Jl JAil! \'ja (U ^ jl aJ ^jV ojiaj ^ ^xiUl JaUJl jUjyi cjlij 

jj. ^.^\l ^jUjI ^ll j&j (-(^ui cKj la^ a al*j\ 2 JU °lj <-^lj-^l ."J^"*- c5^-^ ^J^-Ji 



^Lu-ji a^j ^ fip.Su ^ju^Vb cPMJi jjf^< 



^lll dlbjiaJl (jli tAJjbuax (_pajVI ^^C ^LpVI JJ^ 1 AlLaJjuol Qc jiaJjl tJ^aiu 

(j£jJuJj SLai Cllj^Ja ^a ^LpVI o^A jl Cllj^Jal Clll^a-a^LaJl ^^Ic J j- taaJJ CJJja.1 

AiaJl CJlJjlSJl jl lijlji CllljaAla]! bVSjj j_pajVI dllila ^'<-^^a'< jlj. j->»o 

^1 LgAJjlj -}j*J (^Ij ^JJJJ^^'I Ajjjajl j±l*j'j 4 (J^ajVI ^J (jic aLai Cllj^Ja 

^gic AjjLaJl A : bJajVI Cjlllla]! (jj-atl j-a '"'■ ^^ AJjuo jjjji-a 530 "520 

Jjxj 2qjL.\I oJiA ^ Ifjlic Jj^a-Sl *J ^^l CJljaAlalli .AjaJl Cjljjl£]l (JllljaAla 

a5Ij£}|j j^j- taijl CllljJ^ljj jj^i^J^ ^.J^ J^-J V.-^-^' O^AxlLa A^ Cl)ljjl£ ^1 

t^\ AiUiaj Aj^jaJjI CIAjjjuSIIj jslA\ >ajj J^-Jl jl ■ ^^j jljj^Jlj ^iJi^Vlj 

Cll^Ja (_pa*Jl jc IgjJaxJ AJila ajI 4_laJl CllUjl£jl o^A g^LaA. jl (-JJjiJlj .^li^l 



jj^Jall"_J ^^.jJjJaJl ^tilaj^aA Jjaj Sj&Uall ei& L_fij*Jj i^Ljj'VI Q^ ^ 

jj*jl£ Li^jljJJ <Laj£La g.1 > ac I Jj^jJ dajliil ej& ^ AjaJl Cjljjl£]l auUJj 

JllLajl JjUjuo ^^Icj (Aallajl lgJ'!ibiLa jc IjJJ^ ' alLajVj jljjAll jlg^j aj^a^Millj 

Jjij A^j^jja 4juoA*j" TRILOBIT " j^j- taijl dlljJ^jJ A-LuiAtJI jJ*-jl ja<aJJ 

^ u^jlj^i iiiuii David Raup vjU •w Jj%j *i^ £jW ^^^j 
L5 lc (Cjiaj TRILOBIT -j I utJ 6, uj" ■ j 1 ^ *\! *■" j j-^^jjj -^j^j^ ciilx-ala. 

.57 

LgJ aS^c Vj cK>^ L^ UJ^ S M ^J^ 1 V.^ 1 SjA.*1J| AjaJl CAjj\£1\ oiA jl 

Vj j^jVI j$± <Jc Jj^jll ^ l^Sfua ^!j *jkll SLpUVl ^Jl ilAjKlb 

JjLujJJj Jajj .AjaJjUil AjaLaJI j-a 4_illaij| j\ AJaJjuoj dllSla. ^1 IgJ >^jJ 

Earth u^jVi ?j^" ^> jj^ Richard Monestarsky ^JIijj* 

CllLajlx-a u&J wj.;.^^^ jW^^' 0° ^J-aic- CllLajlx-aJ Sjj£juLa]lSci6r"IC6" 

|l&jlLa jJJjLall Sjaa-a 

jj^ll liAj <sUi cjj^li aa ?jA\ Uljj ^1 Lj^LiJl Sja*la]l AjaJl ilAjKll jl" 

jLa-Jl Cl)!>llLal jl ^a.ILujI jj^Jall life jc £^"J ^J.!.^^ J- <axjl AjJaj ^ CllAa. 

AjjSiil jJC *U^VI jj.ljvLaJl SjOxIaJI *U^VI {j* Ailik-a pljJb 4juijUllj 

Aa.jJ (jjdiiJj l^JJ. 1 ^" J' ojljI ^yi !Mj^al SjjA.j-a dul£ ^ajJl U-ailc ^yi Sjja.j*ajl 

p IjJV ^gA.lLajl jj^Jall A T lil£ jAuij jc jjJjLall 3?"*^ CS - *^*^ ' * a '*^ ^ jaLalj 

jjajj*^! ajjUIi SM£ a^i Richard Dawkins o4j^j ,j ^j^j Jj^.j .^« 

CJj^Ji ^all JSiill Jla ^jjklll l^K^S Jft AJiaU^ JljjLa ^Ua.Vl o^J '^JJ^ 

t!ljj ^ (j£jJiJl la^J Cllj^Jaj I AjI (CjjiaJ JjiaJ jaJ a] l^jl£j Sj^ JjV ^ 

( jJj>^il*uU JaLiic-l (J-alc ^Laill jj^Jall A^jla Jfl*J jl ^gJUllajl j-aj. jl£-dll 

.59 %l^Vl j^j ^ c5^ »j^i 

Hal .tiljJjJo^ Aa. IgJ (jj^J jl (jj^ ^U^.!iU ^laiil jj^Jall JJ^jil jJjoilill JfJ*J 

^^uiij frba.Vi pic ^ ^L-aa.Vi Douglas Futuyma^i 3 '^ o-m^jj 

<ial£]| I^jjjjuoJ Laj (J^jVI ^j csic- t-Jj^> jS f.Ua.VI jj" '.isk ^ Jj%2 jSil! 

.60" (JJM '"^ ^^l-^l (jc- SjjialLa dljjl£j jl (J-aiJ (jj^J 

jlj j^jVI a^j Jc. sUi cjj^li aa ^U^VI ji c_£Lji 'aju*1*1\ djUj'Vli ^jJl U 

jjj JjIjSj. jjiaJjl ^JjiaJ Sit J lAJj 'ftJjj! ' ,'|S A ^ji '"'^;- a) AS jjiaJjl AjjJaJ 

4aia».\l e j^ f .1 Laajoil , _lc 



:DNA(£JJ^ i >a*Ui3 jaxaJI fjLA*aZl \ 



IfrLaaJ AjjIjj dlljiuj (j£jJu t5 ic Ifrx-baa. Alauaba AjLajotaJl is ^\ (JJ^I (j^ajL^aa. jjj 

DNA l£jj^l (jiaxLajl Aij^a.J DNA. l£jj^l (jiadLa It J ^^^J AjuaLa. tliljJJA. 

(jx p'jJI 4*0' L>* <— sW -it-aJ'l (j-a (J^jujJJ Aij^aJl ei&j. A_il^ (j£ aljj ^ >la»jJ 

j dlljJ^aJl ei& (j-a ALuala aIuiIu) (jj^J ^u\ J " .lAj jKj^ I "_J oUajobajl dlUj^aJl 

ClAjjl£]l ei& (JAJ^a (j* (jLudJVI •^■JJ J tA-LajuiaJl AjlL^a ( -5 -aJl (JJ^I l-li n£j (^jJl 

« klLkj j^i aj a^UJI DNA -SI ^-£^V *La>Vl ^t? c> ' >aVu .: ^ j '^ 
cjljjUSjKjjij]! a±u£j \ y< ajj .Uiajj DNA -SI ^-&tf».V jil j 1 ^] ^ t> <^ 

^)±S*j JjljjKjOJiJ pljJI AxJjl (iSU^i .AjdajVI L-ij^aJb (J^aLaJl l-l^J AJj£-aJl 

oa. ^yi As.jxjijA ^>iS*j j DNA -Si l>° Ailiiwa ( --^-v.J , ? > cJ.;^ ''"^ ^.-^hVI ^Jj^aJl 

(JJx t^jj. Vt» \l A^iuia. JjU-alij (jJI ^ ^5^ (jLuiJVI j^v. DNA -Si 4-^jj uj 

Ah aC 600 J <xlaC 206 -^J^J cs^j AiLiaj ajjulJl (jjJ j ^>*jJi]lj (JJ*jI J JjiaSl 

jULa AjLg j Ajjj^aJ A-l±i <a& A£jjJu ^joLa j *.aui1] A-1±i aC A£jjJu L_iVI a^jjuat j 

DNA -Si ^ -^J* ^jlk UJ^JJ 2 1 00 -S t>aUJl kkkJl jl ,ei cWaC ^iLk 

Ajj Ja. ^gAc S^ja.ja]| AjjIjjII Cllljijudll ^cjudj UJjLa. jJ j .a.la»ljjl A_i1^JLj (j^aLaJl 

.ik* J£ j Jlk-a 900 Vj* A*auJa Ai&a Lkll Cjjj£il jjjll ^DNA -Si 

Aj\j£ <_j£xu t5 ic JjSkj-a CllLajlx-aJl (j-a (Jjt-gJl a£jI li& j. Aaij^a 500 L>° L - *^J 

toj u^v. V ^l j SikJl Sljj ^ sjj^jlll DNA -SI a!j> ^ AjjLis aj^ 

(jLudJVt-J 4 ■ aLaJiPNA -Si ^3^- LS^ ^J^ > "' a " CllLajLt^l ^ A-ai-jJa A : La£ ^JJ J 

(2><a Aa-L-ia (jj;!^ I cJ^I 4 A- ^ ' ia Ac^jjuo^aS AaJj a (jjjlLa ?.(Ja1 °^ 

^gjLudJyi ajgiaJl Lpla. (jx AjlLk j£ aljj ^ CjLajLt-a (iSlJA [jl c5'... IAc^uojaII 

ClllJ Ac^juoj-a J^W. tllLajLuail ei& jl^La j cAjlaJl t!lii (JaC t5 lc ^J^*J'"".' ^j32 

Jjljjj (j| xjJaLiila UjIa il ^jjj AajaaJl ei& S-^J^' t-iljl^. jl j .A^ix^a ijj^ 

CaJlxll ^ CJIc^juojaII jj£l (j-a ^>fS*J (^l JUajI (Jjlfui t5 lc AjjUaJjJjl Ac^uojaII 

o^A (_^i Aa^jj a L-flil cJJJ Jl ^ c 'J AiibaA l^jLa^ijua p j^-^- a i I lla a 23 L>* ^J^JJ* (e^-3 

^i «jSj Alj^a* (j* ^ja.ja]I ^^jLajLuall (j^awdlli . loa. ~-^ > ia ^(^^ LLaLal jAlj AlLaJl 

Ac^juo^a ^>^l (-^-l^jLt-a (j-a ^ a » - ia (jj*jj\j ^)J^I CllLaji*-a (_gji»J AjliaJI ol^jj 

. AK JlxJl ^ IgJ Jjla V A^auJa IcjxxjaI l^ku» 920 J^ I^J .^^ 

AaiLa ajll dlLajLuoil (j-a dlljULa Ajjiaa. (^jaJJ Ac^juojaII o^A [jl ellLajVI CliLJ'lj 



ALa (jLudJVI ^a-uia. ^gk ■ijA.j-a CllLajlx-all qa (J^-g-Sl z£S\ li& (jl j£^t-J JJ-^I L>*J 
elliaJ (jl ^laJjud^l (j-«j ' ,>^l (j-« tllljUi^il aLoiA.1 ^ j AJaJjuiJl Aa.j Jc .la.j 



4ijLui4DNA -It uj& ^o^j 



j ^L-aa.Vi Frank Salisbury l£j^^ ^Jija Jj% aJui^vi a^ fU 

: ^Vi ^ 

i^^'U c5^'j ' J^*' (jiaoLa 300 O* -Jajuojldll >^ajl (j-a (JJJj^)J AjJ^a. < iiljj" 

^k; J&\ j DNA -Si AJJJaJ AJjUl CJl-ljljjKj^l (> J^c jA .H*]l IJA ^ 

^J t> uj^'DNA -Si ajjja. jl AiLUl jjVi'hII c> UjSjj to] j .* iiV* !*■"& 

At. j3j* 4 U.HC ^Lj l^la L_ilV A*JJjIa]l JUjujVI j^ .lAjjjlSjjlil} 3 alia ^ £-JjJl 

AjaLjIc j} AjjLuia. AjL&C ^)JC aJ] (Jj^ajjll aJJ aSjll Ii&j1 000 ' C^VI Jj 

JixJl (JjaJ JjAa. (j& -ll*Jj £-fk]b J^^ 1 f^Lr' '"^ UJ^ J"^3 ^*^J 'AJaJjuiJ 

.6V^yi 

AjAjjIc j] A^ jjc AjjjIS jixj 1 000 u-Vl Jj Ac ja^ 4 Jj 1 JL-Sa-I jj 

620 V^ j 1 J*j j^Vl fSjll l ja j 620 . u-Vl Jj Ac jaj* 1 fj Jj 

620 -S' J^ f^jl ^°' '^J^SJ- 3 ' L^J^V. Ij^ 3 JJ^C Aa.1 A-aLal j 1 <^J^ . IjL^a 

aIiaj (LiaJLuLia I >L^a 

:" Jjlia Ai^U^RNA -Si jDNA -Si o^u j^ i^ 

lg-ic «jJj AjjLloj£ di^lclaj <JJj.laJ Lnjuo ^>jj*j Aa^bua^l [jl V^?- liic.il jj 

(jj!ila.^>A jIjjcVI cJ^*J Aa.VI yj'/y U^J ' ( -- J '-\3^- J 'j^J^' U^° o ^» o CIiIjjja. 

AjJJIjjIj tAJ^Lua^a lgjj.la. $.lcil (j^-aJ JjIj tl 'l-^^J^J^I gSQ Jj^' t(jj'ug ^ 

Ala.^<i]l ei&j t ^LiiLoila LlJJjJ Ajj^>a Sjja-oJ (JIiIjjIjjjI^JjIJjI o^A JajljJ jl (jU-aJjl 

.62 "AJ^Luax l^JjAa. frlcjl Jj^Jjol&II qa 
(JJxj (J^jl cg^r JJ^-^I J J^° JjHuo (j-a (j£ Lkiajl AjIaHjoiVI 0J1A Jc (^JCj 

RNA Lfjj^\ o^^\j jiSjjjll£ Ajliil SjS^a ajjUxj^ <-— jtijj>=^ jj^j jj" 

(j£-aJ V J 'l^a. Al*J jLua.lAijlj^aA]l Aa_jiJ Aa.lj (jLaj j (jl£-a JDNA ' 

^.jjuij aJL^jjuoIj £±2L (jl (jLudJVI J*a tSlJiJ ij^.^\ (Jjaj LiAAa.1 Jc Jj- ^^l 

.63 "ajjLi*^jI (J±aJl jjc sUaJl 

I^LJ L«i£ (jJJjLajl frLJxll jJ&LuLa (_pa*J l^JJJJ Ig uiij ALaaJlj 
CJlijJjjJ ^>?>J UjAf AjilLj (_^^jJ (jIDNA -Si L^JJ^I J ^i - ftKW (jLaJ V" 
DNA -Si L^JJ^ (J^ala ^^Jj ^jUajll o^A (JAxia (jl LJc dlLaJ^Jl jl o^cLolo 



DNA -1 ±j*j Vj jjjjjjii ±j*j VDNA -Si jj^ ^ Jj^l ck^ j .^ 

.64 "uAsjj uj^ 

IgJ a^ilailj ojui^oil <LaiaJV! lg»»a j AjjIjjII SjLudil o^A Cllj^Ja ( LS 

V Jljjoill liA Ja L_iljaJl jj ? -^J^ c^jRNA -Si ^A> j?-J CjUjjuujjjIjK 

j 4juJAJ Ui£ j 4_l]c ' . lia j (Jj L-Loil Lail L_)ljaJl ^Lajj j ijil JiC JaSi aJJ 



L£laJl jj^l (j^j^Hl] j«ui 



IgjoiiJI j* 4jAj AijudJ 0*J jl aLuolJVI (JO^ 3 j^ JJ^JJ La.lJ£ Lj^LaJl ^^Ic ^'."J 

AdLuaVI A-ll^Jl j-a LudJJ dlfljil jjjaJ j 4jjl£jil JCja (Jjia. ^JC I&jjAJ ajui&JJ 

^jV AjjAUall AJaLuiJl eO£J jjJ (Jj^aLaJl j aLuoIjVI ^ J*** 1 LplaJl j<a jJJ^Lail 

jl^Jab 4^ mJlubail LplaJl J^»J *j3j (jl aLoiflJVt IJlA (J^lj- LS^l Ls* *"" '"^ t?^' 

4_lij ' _ll uiS^I ^jfl lAjJ aJ 4LJjJX-a ' -liiil (CI jj-^J IgjtLlLjJ ^b JC £Lxialj LJ^llkl 

(_pa*Jl IgjLJajU JC A alia a Li^LaJl j<a llll&j^aa a LuliS AiLjlail O^J j .LaLaJ 4iila a 

oLaJ AjjuoLud^JI JjJLlu jj^-j ^ ' -"« ,'j .Ajj^-alj AjLJocI j ajlUajI 4_a_uiJl 4 K ,',' ^ 

aLaJ LaiLma. jj^J J^VI J -^^1 b^La. (J^J ^ ' '"Vj 'dhJ*^' V.-^-^ S>y^& 

L£LaJl£ Clij^ail eLaJ LJjma jj^J lg ■ ^-"» jj tAj-ubaJJI L£LaJl£ aJjjiil jl ejljaJl 

4_ULAUiil 
■ »» 

J^alaaJJ jl AjUJ Lff WL L_L£ ?L>aJl ^Jc flg^lj jlj^Vl ,*JJJJ flj ^£ U^J 

.iaj'1 c5^j! (j-* ^j-aVi i^a ^ (Ji.j ^i igJ (jj^j jl jj^ !^&a u^*-Si sA^ ry ^ J 

<j jail jj^ij t4_uiij DNA -Si l£jj^I j^'^I^ c?ic- l5j^ aIjIjuJI LplaJl ^^ jj 

(-i AjoiiJDNA -Si C-U^J" (^iil J Aljiulil b^laJl o^A Iajj ( aj£ t (jjaila a jiljjjjj 

jx ?^j^*^| (j^axjil jc. LgjJa*J LJ^llkl ^1 ^Uib AjpJA daVU. ^ dllJJJjjJ xAk^ 

jiajuil j<a Ai-judJ IgjJaxJ Lj^laJl O^A jj^ j-a aC.^}ilj Aiili-a ClllijJjjJ »'<■ <aJ j-al 

(jjS jLajjA jAj jjialil AjjJaJ j& (jJ*ilA«ail jLaiVI ^Lai*Jl ^^.1 Cj^aJJ j 

ja^ii ^ic A-al (jkj ^k j^uaJi jjks (> Hoimer von Ditfurth^jjaip 

Li^la. p jjulj AjLi^ jA ^.LaixJl Jb (Jijjij La I JJJ^ ^cAjI ^^joUJjil p^xiaj-ail jj 
Ll^liJl oJlA joj aLa uiJlj (J ' ajl f- jjuIJ ^-jaj£ j (AaJlLa 4_JaJ^j j-a 4 i aj ^-^ 

.66 "AjjISIS ajjjuaJ j A-ajuolLail 



La 



j^ 4j^aj^a^lLa j 6JJ*!La Lj!iLi. (.jjH jjmq'i jc jjU'UI Aj^jiaj Slc-J /5^-J JT^jJ 
j ag.1 ■ Zacl j ajutaJl A^judJl (_j£jJuJ* Ajia. jjjLjj 1 QO £^*^J (j* O^ o-^lj 4-iIa. 

IjLajuJl ^ La 4J ^iuiJ ^gjliiajl s-LajuoUl Al jj- ax\\ l$j\j\\ (Jjlijl AjUl j& 

24. ajVI-jAsJI Sj^ 1 f#^ Jij*^ J»j o^j^j 



bjj^j ^^ ^ 2AUX.W 



CJI 



Lttiaiaj Uac. l£jL, tSlLiiJ LjJ-iSill U 1 S J^VI CJljiJl J^Lk djUjVI 
JjSj Jjj^all IjA ^gkj .Aji J^jJ (_giil Jajuojil t£ij L-LoilLa (Jxi Jj <_£JJJ LpV '!^AJ-a 

:<^ u Michael Denton uj%j J%^ l^j^i *W^ ! ^ 

Lpj£ j-a aC.j]Ij LplaJl Jj*la (jjl^il AjUJJ La] I g jl uj a LLaJ IgjUa ^ LtLaVI ^-f"" 

JJJJC y!±A AJai A»»a. ^ji ?t±i a!l ^gJa. LtLaVI ."T^ ^J^ J^J 'jW^ 1 *J J L>* J*j^al 

AjaJl CjIjjLHI ojA AjJaloiJ t «j< (j^Jj .(jljJaJl IJA <il£J 4-^ J J (J^ L3J (j J*\! » " 

lgj|j£- (jjljjfll <_£jJJ LaJJC LtLaVI uj.(,5^ a ^"^ tSJjiLiil Ij& JlLa tilLuoJ (jl a JJg?- *" 

USlj jLaJl Ij& L5 1c j<a*iuM j L-l&J I alia 4jujj j taJjUa-ajl j& A]*ij La Jjli 

.67 C5-V.j^l (^jiuLftJl t5 l& (iJjlulil IjA JJ-ulflJ (j£-aJ V J .^.J^ 3 

^gAc (iJjluiil jj.uij 4jjl£-aj ajc " <_$l l&Ula Alaa. ja.1 Jja. dLuAaJl j^^>J (jl ts*^Jj 

(jjJljSJlj al£^.VI i^\ IjLlLuoI (iJjlulJl lj& JJ.uJj AJC CS-^*-^ "^5^.3?^' {JJ±ulA\ 

i^iuiA Ljiaaj ^1 jjiuij l£jLuo t^liuij upl jjjj f.Ua.vi o-^-3 /.:^.: a .:^^ j ShV.J^' 

t5 ifr <_£jOaJ Ajik (jc SjLlfr ^^i tU±> <a& I jU^a. V J Li-a t^llaJ V Upl (-JJjiulj 

■ UfjJt J (jAJj <tLa 

«Science et *\? a <^& ^jj & <^*^«w hj±&A\ <AjLA ojjjc AJi«i ^uaj 
JL-aJ'i aJu. ^ Ljjn<ijli jl 1 999 Jj^J' C5^ jjL^aii u jjc jA^a vn«vie» 

^ Jjj La i_Uiia j . jxlabajl (jL^aJ'VI Ia^J ISij L-LoilLajl lAjIji Aajj'ji ajIj 

(_gjOaJ LjjJJ^Jjla . Jja*Jjl ^ AjIc. (JjLuoj jJC aJJ jL^aJ'VI IJA jli 6jj£1ajI Ala iojI 

r- jiuuo ^gJC. Sjja.ja is&J LjJLmijilj Ajjbj^£ CJljLuoj JLuojV dj\_lj) ^gJC. 

CllLajLt^l JjLu' (JauLj jL-tfaJ'Vlj 'LpJJ Lua jL^aJ'VI >JJ AAj^LlI OJ^-Jj .Lj^aLoiA.) 

f-ljill Aj^£ (j& dlLajLuall JjLp' x-« Aj3 A^.jJ (fiJjl Jajuojll (J^ajl > ^ Jja. 

^ jl^aluoVL jljSil Ijjffi^l J^Jj' CjLojLlajI ojA (.yJa ^^Icj .Aj3 6JjA.j-ajl 

_4JC L_aijjjl j\ Jjl£jjl 

(C'A\ Ja^jojll (jc Ajalj CllLajLt-a ♦j^'i j^ ^JJlS? dlljjl£il OJA (j^-aJJ jLa-jbj 

OJA LpJJ Laji JjLuS j dlLajla-ftil o'^l LaJjSj c5j^J (jl * iLUjujJ aJ (j-aj 'J^JJ 

jSc Ij^-J (jC.^uij iiljLuJl IjA jj !(j;l*-a oLaJ'l ^ji ^^Laa. jlj5 JLajLl CllLajLt^ll 



Mi jjj tlju^ir, Ijtgja. V j U^« tilLj* V ^.:jar " ^ cjlul£ J jjj£ *l£j j ^lj 

(J*_aJ A^aJl o^A (jl.Aj^fra a\\ ClAjjl£]| ojA tiljLuo Jc j LaJ > u ^ j 4-a.j-a (j-a Aj 

A^aJI ojA Lg g -^ jJ (j-a iillJA (jl J t(j.iiAui]| p jJaiji LLaLal AxJaLui '^j - ^* aj! 

Cilia <&l tiljLui L§£jluo Ig^Jl j t frSla (CJjl <&l jA Lg g-=> jJ (_cijl j tAjjoilLajl 

&jA (jc ftjj^il u'j^' -Ji"-i J <*Lia.VI ^-^r*- £-* '^J" AJLjSajl ojAj .AjjjS 

\a]JL AliLaJl 

56. -^jVI Jj-A Sjjjuo aJjLb u a Jaljj^a 



^LuliJl 



jjx AJuilu) JjjuJ AjaJl JJCj A-l^Jl dlLuLUl (j-a SjJJC A^Lal Luia^jxluol liA Jl 

j^\j _(jiaJ3 (ja (_paJC (_£jjui '"'"*;' cs^J '(j" -0 LP ls^J Ijj^a. Sjja.jAll '""^j - ^ 1 * <aJl 

Jjaxll L_iSj '**^j?-» A lijalV JL*J <&' CJlSjla-a (jx (jjjla-a J JajJu IJAja.j lijJj 

j^fljJli tlgjljuloil j '"<lj^» all &jA t^Jlj^j jA 1^ rftll (Jxlj .Ajj^Aa S jLa. Lg-aLal 

j (jj.la.Lajl Hal 4(JJj£Ij]| (jjiaj-all (JlllL-a (jx '**'*_)?* *" °^ 4-lALa J (JjLoJjIj 

tllLjVI o^A Jc (jj_><»J A^Jli fJ*Vlj oj*jl a£JAa.lj jAj! Afr^laJ (jJ^ilj (Jjj^IajI 

CJlj-luij L$J .laJ (jl (JjLaJ jl lAjja.j (JaLsjj (j-a AaJj ^j)jj- <aJJ V <*&JL£ 

^^a.1 Ag^j Jl Ajfra.j (jc &jjjju jl (jSlljJl p jjJaj-a (JjiJ-J AJjLa-a J Ada Luuj 

MjIj J£j l_Aj£]I 11a J Iaj£j jjj Jill '"^J7-» ^^ (j-« oAa.lj &3y A U^J 

jj] .AjLlb j ^l\j (jLajVI Jj J^Jl Jj A ' ^^ L^^ ' * a '^'' ,A ^ (jalxjl (jLudJVI ^3^°^ 
S$j m M-l JU*Jlj A ajla a A£Jjlaj SjLudC. aA jLwajl Jc «»'" (jJj£Lijlj (jJ^a.LaJl 

; JL*j aJjS l^La J*-«Jl I1a J ojjj^ "-^M t — !,i JJ 

.2 AjVI ^><<^jI S^j^jjuo ^aJiJLa ^a-ui l^jJjijj l^jJa_^)JU AjI lj^)J (j]j 

f-VjA L<^J ( a > aJJ (jJ.Hl jlSiVlj Jj^laJI [jli dlLjVI 6JA (j-a ^- ■ iali La£j 

(jl*-aj jl j^SJ ^1 ^jV 'A^jIj^V a^&ljjlj 1 g "^ j LlJJJJ 1 ~^ la oj^>a (jj.Ia.Lajl 

(j-aj >IjAVI J (JJSJI (jc- c^LLa J a^jjcaJ Aj^JVI '"^ j^* A ^ S^jl^' J^-*-^^ 

a^J| jjjjj (_^i]| f.|^aJ| (j^ a^a^a. J*J Clll^aji ajl <JjJ3 (j^ a^J^J (jli ^a.1 ' ^La 

.aAjjA-a. j ^Aja£ A^jlJ S^a-VLia 

(jjxjuoJ j aA j^a. (jjJJJJ a^Jli A-«Uj-<ul (_3jHaJl ojA (J^aJ (jj*JJaJjuoJ V P>^-JV J 

; ia.la.lj <La_£iJjl (jli IjL3j >J al IjLfl f.ljjuo (j^Jj ""'^ j?" A ^ °^ jl£iV ~^;" ui 

(jjj£laj| jl^jj (jj-i .3 A-jVI ^>-aSJl Sjjjuo jjjj u a JJ <j£j kA?.ljAI Ij*JjIj IjJJ^j 

.ftji-VI J J. ^jm L» jjij V 



(jk Jil\ Aijuo <^Aj i j j- ojul > alia a ^ AjjLoiJVI Igjuluu ALa. Jja^aJl j jl£jVI (jj 

^Jf^. J ■ J^V.J J*W^j cijJ t> (**^»j j$*U J^V.J cijJ t> o^ 1 t>* <ASk 

: JjSj dii^ c^lij ^ojSli jlj^l 

U>j Ail I JJC. dlGJl Iaj] cJs I4J £jJ-ajj] AjI kgjVLa. [jjJ kgjU»jl ^k AjUIj IjauiJIj 

(J j I Aj IjJ-ajJ >J l-<^ ^AjU^aJlj A^JAjal i_USJ j UJ-^Ofcj " ^^^ '^j ^' f^J?^ 

^jiaJl «^a"<j A^jlXajl AgJj] Lu^p UJI jJj (jjg ■"* J frg 3^ j* <^i ^A J-lJj S^a 

11 1.-109 ^Vl ^UjVISjj-. 



jjkiii 4_*j±k 



f.Lja.^1 Jjli. Sj^a (j^aAlIil Cll^Ja AjjiaJ ^^A Ajjjjljlll jl jjiaJjl AjjiaJ [jj 

Lpj£ ^gJl AiLial aL^s AjL aLlJI ^gJl llbaJ V AJajaiLuo Lpj£ -^ JjW-" ^ U-^J 

.il^a (j-a CllLulJ SUaJl (jl Ajjikijl ei& ^^i'j . jLuilJlj ^LaJ <_$l (jc e.ll*-J AjjiaJ 

(Jjjjj aLal <^jLp' La (jlc^juo ?.lc.3yi I^A (j^Jj 4*LluuI dlli^L <o<uj A^JJJ A±a. jJC. 

Aja *jJa jj uj^' c3^ l£^-^ .cJ^j jz- ^ tS& (j* f'Lla.VI Jjp-J f-Lj^VI (3^ 

jixJ V JjIaSlI AJJ^J . J^j AiW^ J^ 1 i3^ tSLS Mj jA Alia'^l (jJJlj^l 

aj^La t5 JJJj " dlLul^li <&l (jjli. " (J^J *J^J ' " UJ ujJ LJUa AjjL^a (jj^J (jl Up 

.I4JC Va? " Ai^U^Jl" 

A;L<J*]| aS^VI (jl ^aj IajIxjI Ail£ (jx Ajjiaill 0J1A L_ulja. j^aailj LaAk. <J*i]bj 

lijLu jj£I AjaJl CJlJJlllI ^ Jj^jJl JjUJl .^.^tla CJ ^VI ^*J ^.Ijll UiSflJ 

(jjjl j-a <3^J oJja.j-a ( -5 ^i dll jUl tillj ^^C Jllaj .AjaJl jit- CllLuLHl ^ Aia 

[jl Vj U^ilc. AaiLa Jl CjLsjVI f.l^>a.lj dyjlj^l o^A ^i-aj (jl » iLUjuiiJj AjLxjj AjuoLuda. 

^jjlixj ^^i tl laa*J jj^I j^\ S-^jJ'jJ' t3^J C5^' >jI*jI (j* oJja.j-0 Uj uiaj diljlil ei& 

tllUll Aj Jajuoj ^ (J-a*Jj Lj^laJlj dlLaJ__pVlj diLljJj^jji ' ' . \!^ j'^ AjjuoLuoI jljx 

AjuJA^a A^J^ cPJ AjuoLud^ jJjbt^j 
CllLjUp JjlaJ Ajjiajjl o^A *c\Ja >!}JajJ LluUJj Lujuo (jl£ (jjLaJl ~;^- aJjl liA [jj 

.(jJ^i*Jl JjSSl 



A-iLjij^i daift ^1 c^C-lux^j 



J| o^JlaLa jjoiC x_iudt!lll (jjSil J al\jua\\ oM^ua Sjjj^aJ AjjJalll eoA Cllj^Ja 

^j]| CjJaJl j£jj cAjJLjtVI SjlJaaJl J] UjjJ^ aloJ jllj AJjSill CJUSIjUl 

(Jj^al " l_Aj£ jjjj^a jA aLlII LlJJ J ^aS Jaj-a IgJ (J*^J Ajjaill eoA Jjij 

Cllljjl£jl (jjlk 4jUr. AjU£ J lJ]ja]| (_pajl*Jj . jyjjlj (JjJjLuJJ Ailj-d] " p IjJV 

\ ,A ^ ftjlJUfrl Jj j£JJ (ilii j-a V-^Jj c JlxJj AjLsUjuo <Ull (Jjfl j>* 4ilLa all AjaJl 

jjj LJ^J^VI J^> L>0^ JJ^^J '-^'j -^ L>* S^' diLuLUl Ail£ ^jjolj Jc 

V^a." 4Jj£ jjlaJJ a]j ^oW (JJj <_$! Jc IJluLi a! JjjjI all *Ic.jVI I^A jjj 

ajuob L-jLj Jc (_£jl»J L-jL&j'l jl Ja. Lb ^ uj jA AiljJcLj V] Q^ "Lj&Iala 

JJJxll Jj^.jJ 4jaiij jjjjlj Cllliljlicl AJjIia Sjjj^aJ JjlJJ " AjjJaill L_lC.L^a^" 

CJljiu t*Uij JUul A^UJl jjjjJl I4J a^ - jl Ajjiaill ^Vil.in ^ Jill ^liuaVl c> 

.4j. Jaill jUL J Ajjli 

jjialll ^tjjuajj AiluoVI oO^J Aj.ujLui]I JjJjll ejjalj alxll JaJ jl ^ *l A*n j^J 

j£lj c4j\j£ J ej^J LalUa J-ojll I^A j . j-ajll jjj-aJ Ajjail] Sj3 ^ULa ^-alxll 

. ji.V -i*J laaJj *Laclj\^ -^j clyjj' J <-^' ' . y^ tly^ajl ^j*jI 

;^Aj Aj.<Jf. 4jjaj£ AjjjjjI jJl f-LjlJl Jl dial AjjoUJj (J-aljC Aj!Mj j£j U^V.J 
.Sj-« JjV '<^-£^ JJ&^ Si^ CJ^ CS - ^ J^^' ^Wti] C5^ ^-^ (Jjulaj Ajjaill £jj1 
Ailuij£ " jjaji] AjuaLa. CljLllI" ^J^-J Sj£i ^"^ (^^ ci^^ L^' J J^J (*- ic '2 

.?.U^.Vl j;ij ' * a .:^'^^ 

. jjiaJjl Aj^aJ ^F"^ La (Jj^C 
_Aj^j]| (_Lj|j«J! o^A ijli tailjlj ^ j.ullu)j 



tJ^i Jjl^l jjp JlUil; SlpJ! J^j! 



<Jj3 SjJ^j Ajla. j-a CllLulJ Lj-La£t i AjaJl (J1iUjI£jIj SUaJl jl jjiaJjl Aj^aJ ^^c- 3j 

pljji j-« jJJ^Lail (^1 Jj^JJ jl S^lj A^ AjiaJ j^-*J ' '"j^ j^J .AJjuo jl_lLa8 A 3 

dj^ Jfl Jja^Sl llA jl£ Ij] j ^^jlllj cPl dii^ jx AilLkJl A^l CJlul£]l 

oiA ^k AjUVI Ajjiaill ^JaWS ^ .TtSlli CJJJJ Cjlja^lo AjI ^.jJ ^ liUla ^*i 

JlalLJlj JjVI ^Ic^VI -lie LJfljjJl ' -JaJ (JJjualijjl o^A ^ (_paj^Jl (Jj3j iAlluoVI 

*jlaJl oiA jl Ajjiaill ^^J ^Jj^jll Jl CJj^Ia L_b£ ^"jJ ."^1 ^LjlaJl" ^ J 

jl jjJ Ajt-lllajl LJjJa (Jja CliaJj lAAa»j AJ^LuaAjl AajHj Jja.jjI Jl Cllj^Ja 

jjj Aj*Jliajl jjjJljSlI cJ*ij Cll^Ja AjiaJl O^A jl Ajjajjl (^Sl j^\ ^g-J*-^ ilxJaU 
O^A i^iijiaJ .4jjlj.uig.il (JjlJjL ta^jl (Jjja jc (Jj LjiaaJ jl aj ^ > <aJ (5 1 Jj^J 



aC jjl I^A ^j<\j_i"<UM , ^-^\l A^jlJ A±a. Aili. ^UjU Ada. jJC. -ilj-a Cllata AjjJai]l 

.S^j^jajI A^jJjjUjI (jjjlj£]l (^yuuol *-a (jiaililj 



SUaJl ^ L& L12 SLaJl 



(Jj-alj ' -UjoijIj 4 jj£Ja]| AjU£ ^ SLlaJl (Jj^al (JC Ijjl (jjjjlj (JaJjUjJJ CjOaJJ aJ 

AjjJaji (JjSJJ dul£ (_5Jjlj *J- <aC ^yi SjjUjo dul£ ^^jJl AjaLlJI aJAILiII Axilla ^ 

A-JjJaJ JJJU tllaJ (JljJ Ua cilljjl aIxJI (jl£j . I^a. AJaJjuiJ jljx <jx frUa-VI (jj£3 

bljx jjl l&jlLaj ^giajaijjl (jjjSil ^l«a Up'jJaJjuo (jiajij dul£ ^^jJl "^talill aljllll" 

AjLajJl CllVU^Jl lP 3 *^ t^UAj .4-}^ l-ilj-a tllaJJI j AJ^U taojlj '"'■» ^*< aS A±2k jic. 

cSjaj diil£ AjjjJljI dilf.lc.JlVI &^A Clibj'Vj .<-_ij±aJl *-aljj^a ^yi (jljiijl jjI£jj 
(jjLaS (ja A^juo jj AjjU A*Ja3 t5 JC L-JjlaJl (j-a Alia. ^-^J U^* SOW-"' lP 3 *^ 

.Sjjail tSlli ^ (jjjUll ^aV.I L-uoiai jj^Jill ^i jljjill IaiLuo ^Ula jUalJVI Ak-j 

IJA Jl jjUII diaLuo .& a^III J JjjII jjI£j ^j ^ja.1 SjAlk t«SlJA l_ijI£j 

Jjoil (jl jAj jxj Laja j±\ p^yjuj dibjj aJ (jaJj A! ^bij CliJajlj (_jjj£jI jUlic-VI 

Jj .AjIc AjjjuIj Aaiil Jc -laaj (_giilj AjlijJ (J^LaJl L_iUJ]l AJajuoljj Aj1». ajj 

" (> SajlJl SjSill dul£ "^IjjVI cM" AjU£ jjjjIj UJ^Lk L_kli Jill SjSlI 

(jAuaa. J*J AjaLlJI dlljjJaiJl CIujjI (j£]j 'Aja. jic. jljx (jx LuiJJ Up I UjJJaJjl 

I^^L Ua£ AjU^jI 2^Uj JJJjuoU (jiaaJjj t jjluoU (JjjJjJ ( _ 5 JoiJji]l *Ua.VI A^Uv IaIja.1 

' _a^a ^gk SUaJl ^ uin (jl AjJaioiJ AjaJl j;ic. jIjaJI (jU (JjIIjI f.lc.^VI f^j^al Jal" 

aI^VI ^*-a ^.J^ 3 *-^ j)j^ al Sj jjiaJjl AjjiaJ (jc (JjxSIAaII (Jlaj .68 "^.^' 

(_cl]| IjLujI CliJJ'l (j«a jjl ^>JC- ajjialL aIsuI (jalj 4 jjluoU Uulj (Jj^ajJ ^^jJl AjaLlJI 

f.lSiS (j-a .'iqtrftll L_il£jllll IJA (Jjx Jj^-Ja AjU^ILuiI ^UlUj tAjlaJl L_il£jJ Aj L_LuaJJ 

AjoiSJ 



Alexander ojjW j^£]i ^W^ 1 e^ ^ c^jJ 1 c^^ 1 u^ ^ 
Haji c^jaij i chjjmW jj^li ^ sUaJi Jjuai ^^jaj^ JjUj (> JjiOparin 

jljx jUjjI AjJaluiJ AjaJl jjc. jIj^jI jl CjUj'V (JJjjuuuI jj^' C1iUjj^\j ^ aajac 
L_ajJ*J jl jJajJalj AJj^il (JjuiilU (Jllf.U AjU^jI (j£ij tAJ^U <oajI ^.^A 3 U^ S^ 



.69 " JJ^a^l ^J^ C5^ A A ^ A frtajjuo AJalj Jfi*J ^j^^ (Jj^al ul" ■ ^^ *j'j^ 

A^luo ^ill Ajolij (jjj^Lll J Ij^yUjuolj jjialll Sic. J (j-a £.LiL«Jl Jlj Q^-^ ^J 
<Jj3 qa l$J^>\ ' i>< ^; ^jJulj .SLlaJl (Jj^al J] (Jj^ajlill a^jLaj) lj^a.lj (jjjbjl 

cjI jlc. cjIj ^Ij-a -^j^j i_y*J&\ ' ; '\;^ 1 953 ^-^ j^.: a (JjHuo ^j^VI JLu-^il 

(jl£-« J 4 » ala ^ Clll jlxll ei& *-Jajj -1W-JI ( _ 5 jJaL«Jl J <^j^Jl L_a3liJl J 4 Li* a 
jl! A±LLaVI (jiaLa^V (J*a*-J Jc- J' "-^j (jl pllalLuolj (AaUallj lA^£a.j -^'j 

La (jlcjjuo (j^Jj ;»LaV J] 4 <ftg <ft SjJaa. CjIjJjoJI t^llS J Ajj^lll ei& Clljiiclj 
Cjjl£ jl! Jljjl AiLjiL* JloJ j£j fJ diaJl J A^-lklaLaJ) jljJl jV L^ Clll 

.70 AJi^Ul CJljijoJl J -i^b iIijj cUill liAj tjj^.iill ^^USl ^k oij^j* 

^gk Uj a^aJLoil jJl jIjaJI (jL) L_SjJ*J (jl Ajoiij jiil-a J^-- al AjJjia l"u^ SjJfl -i*Jj 
J <_£jaJl LJ^liJl ^gh .i^jJ dul£ J} I jIjaII AliSa JlaJ (j£j al Ajj^all f.lj^.1 

71(jL»jll ^-ailjuo 
ei&j cjjuoilb (jjjjuuul (JjSjI Alila UJ^Jj'"^' l&lj^.l JJl l_ijL»j}I ^i^- Cli^bj 

a^jIj^i ^Lu^ii J ^luaa.Vi Jeffroy Bada ^ ^jii^ l^jUj aI^i 

cs^- 1 998 ^Aui &^>J^J (jLl-a (j<ft>^i (^^JtJjfLiJuo j*Jp (jLuo J (Jtxjl ^» A " ^ 

■ m jL u JiiaJi j *L> j ^jjjji^li a^jj]i cjij "j^jVi" a]^ '" ,u °"- 

Up .laj aJ Aljax-a A^ljj AjjI-IJ J U£ La£ LlJjLa j (JJ^jjuuuI (jjSil p Jjj (jaj" 

.72 " ? SljaJl ^i^J ^ c^j AjU>] 



jjkUj Ajjlaii AJLiJ! CJLJ VI 



CliUll " Jja. Jj^J dul£ (jJjjta Aij&i ( LmJ ^ Lujuo dul£ (^jil A_iJLiil AjjJa^ll 

a^aJj Lbftlf. Ala > a a^xl alxll Ujj ^yi (jl£-a (CI AJ CliiL >j f.lcjVI 1-^-3 " jjiaJjl 

AajHJ Cilia, jjialll [jli (jJjjb f.lc.^1 L_ljata.j .(CjjJaJl JJjiaJjl A^U ^gAc Ajljla.1 

(> ^vi ija ji ^ *icsyi iip ajjLui^i ii^i ^cij "Jujm ^^"Vi" 

^^jUliall L_lUklJVI (JJ^A 3 CJC- p IjJVI (Jj^al "oLdJuol (S^jl L-lUSJl ajuol (j-a ?c > ZaJJ ALi 

i) 

Sjfl ^JaJ (^1 AjaJl CllLuLHl f.lij lOfA ^1 AlLoiJ ^^jUiLjI (-jUkjJVI (»J4^ (j) 
» llal J^A jj JULajI JjUjuo (_5J*a tUjjJaljSjl ^a^C-j AjUUilajl LJjjiajl aLaJ Ajaf.'^Lctj 

*\1A\ £ilaIuoj ji«Jl ^ ^jjujVI JjVI cjti AjuojjLi]! cjUIj^I Jja (j^ aLVI ^ 

(j^Jj .J^*jl (^ (j;l*J^>ui ^LjjSl Jljil (j-a UlULa ■J^'"" <^JJ I^Aj cSUaJl Jj§ t5 Ic 

.3H. jjii ji i^jaj ji£ c>i ji jus (> alvi jjLu jl (j£i v yvi ^ 

(jjjjb Ja. j tjjjallj aLjuoj£ "u'J. 1 ^ 1 4-lUkjJVI" (Jf 3 * U^V. V ' .'.'*"" '-^ 






d >* j^b 



(JlLa a j > <a& CllV^J (j-« OjIjjuo (j-a jl£il ^j bUluol Jlj^udll I^A L5 ic (jJjjl^ 
oiA CI^Ijj UKj 4^!>Ul JU^VI J] l*JjjSj Aj>Ui CjIjjjAj ^bu eba^l J 

dililj^l £jli AjIcjI LjJjoia.j 'Sjj^. p Ijjl jj^-Ja ^j <^-i^l (J^ ^*j !%a>. cjljjjisull 

jl ^31 .& "^IjJVI cUal" AjU£ ^ a^jLL* aJI^I jjjjb tjla&ij .aLjL 

Joi. l^iSS! J\\ ^Ijjl! j^ljS ji V] .74 >Vlj u^l u£ ^1 Jl djjdl 

^uijvi aJi " ^ ii£Aj ijj ji j^ t> 4i,,n<; rt \i cju^ji jislij susisji 

(jjj^ajl ~Lu| ^j]aj 4-£a.j (j-a J^J' J' o^jli dllj jJC. 4jJ| "^^Jt-lllajl 



^ijjii cjjjilsJij tt^t ^Ljji^i 



1 , a jj ^.-l IAj^aIj ^^jJl Ajj^ill '"v^- '<~- all aLal a&Jj£A. g-LaaJL (jjjjjjjljijl ata 

4jjj£jjjI 4jjiaJjl"_j IAjajuoI S-ljAa. AjjiaJ IjaLuoj ^jjjjuixll (jjSil diliu^j ^ 

(Jxlc i^jlJA ^Jjiajj! olA L-LaiA,j t" AjJ^aJl 4jJJjjIoJ|"_j ClAjC La jl "AjJ^aJl 

^LjjLajV' diljJAiuil t!llj clijAaJ Lujuo (^ji^J ^j*V? J' ^'jJ "-^J^ 3 ijj' ""* 

cAjjAsJI Ajjjjjloil ajuol CliaJ f.UakVI <_£-^ JJ^ 3 ^' (jc- Afll^J dliljLa Ajjiajjl o^Aj 
(_g^J S^ja.ja]| ^LLajUiLajl L_ll£ljlillj f.\ > iaC-VI (jl Jj- aiUjlj Ajjiajjl O^A ^^CJjj 

j^2i J j^ ^ ^ii... c ibJij jjsii ji (jj'vij oj*J^ 4±£jiii sjiuoSij frUa.Vi 

I^A (j^Jj tClllilajl L_il^jJ ^gk (JllljJjij ClljAa. jl AjjIjj dlljila tlljda. JJjl^J Vj 

(J-alc aljoil ^gAc (JIjujJ AjjIjjII CJljilaJl (jl jAj LjlaSa LuJf. llla-a A^ljJ ^Ic^VI 

l^a. ?ejJalj (ilJj ' .'J'^j aLjVI (j* f JJ (^ Sojli Cllli (j£j >Jj f.UakVI t^C JJJ^a 



jl£ U^ ^jj^ ( jij± jjjAj c^ij 4jL^ m^j^ 1 S -^DNA -Si 4i;j^ u^ 

LS £jj-aVI aJIxJI tgic jJ*J 4_La]»Jl AlliaJl eJAj t^jjlui jjl a! jj^J jlj AjV lajflla 

: Jj U£ cjiii^Ji <»!& ^ ^u-aiVi B.G.Ranganathan jUjUjIj.^ 

IjjU Vj tl\l.laJ Vj JJ^-^'j AjjIjuitJIj j* > tall J ajuiTi AjjIjjII (Jllljilajl jl" 
«jJajJ Cj^Ijj! <LalxJl J«aj1 ■ <aaJl eJA jl .u'j^V JH^I C5^ J^" 3 ' <-£^ J^ UJ^'j 

j^j*j' l5' u' ^ ' ajj ^ jjiaHii (iiiiAa.! ^ ijjj l_i*Jj (ji j^-aj v ciiijikii ji 

JJJ*J £cl !iliLai 'JJj^ J^C- jl IjLja Laj jj^J jl A] AjV ^*ajI ajoiajI J Jl^ajJic 
(jLaJj Jl (fiJjJ (jl JJ^V jLaJA.VL^ clAjJjJaJ Jj (fiJJJ V Jjlil A&Luo J JIjjJuC 

.75" oj«<"L J-lj-« JjlC- 7\'' <aJ (jl jl t$J jjjJajl 

(jjjotaj ^J (C^jJ AjjIjj ejila Jj^j (»J^I Jj '"'.".! >i AjV ^*i J- ^-^ La IjAj 

cAjj^jUJI CJljikll £_Laj> J>^a diLjt Ajyd*]l JAIjaSSIj -t5 *Jl jjlil] AjilaJl AjJj]| 

AjJJjjIjJl (Jj3 (j-a $Aj^VI JJ^ 3 ^ W^ '"^"? (.^"l CJljilaJl ojA jl ftJ^aJJ Ij^Aj 

' -lie. I J jjSIjla a^£jJJ ' '' lia f.Ua.VI Jc JJjljjl AjJJjaJ aLjuoj Vj (^ La AjJ-laJl 

jiaj-aJ AjL^aVI jA jLudJVI r- > na J ALuaLaJl AjjIjjII 'AjaUU JUa (Jxiailj jLl^VI 

jLJall jjjIjjI CjIJ AjjIjjII CJljiLSl ^j^j jl *il]j£ JUJlj jL«j Vj jLLjjoill 

V IAjjAj ^^i ^gjtJjiajl L_lLi-JJVI AjII Lai . jjLjII AjLaC jJ ■ uaJJ t-Lalc S-LaJx-a Ajll 

j£-aJ V jLlJLlj 'Ajoiij (jJjj'j ClAiljJC.1 L-luia Ja^a IAjajJ SjJja jj^J jl j^J 

(jjJAJ al ^Ua.VI (j?-^ Jjlalill AjLaC jl (_^l 4"jjLj1I"_J ^^JJ (»J4^ -^J^. U' 

AjJI 



L5 ku J jil ^UlaJt j| ^jJIUjVI CJlijlL^ J\ V : CJlja^Ui! CJ!ib^ 



(^1 LlllAjJjLjjjaJl j-a (_^l L_JjJA. aJC t5 ic (JJJJ (JjJaal Cllljk^LaJl C_L>lajuo JJJ*J 

pljJVI ' alia a j-a AjaJl CllLulSJl jl ^^C-JJ Ajjiajjl OJ^i cjjLjII AjjiaJ IgJCJJ 

(JjaJj jl j£-a-a]l j-a /—a-^ jpL^jl j-a jJ*-a p jjfl c J^VI J^a*Jjl j-a LjjJajU t-jLuiJ 

tf.Ua.VI j>» AiiLa ail pljJVI ^J^ 3 aLjuoj]! oj^Jj j-O^I JJJ^ J*-' P JJ C5^i 

. jjjjudll j-a jJj!iLa]l CllLu (jjjijjuol ^^jlll Jjalll IJA jli AjjJajll L-Loiaj 

ojja Jljla ^gJajuoj diLiia. jl AjILtjjI pljjl jj^-j ^*;\; ^.IcjVI I^a ^^Ic IjIILuoIj 

>Lia.vl ^ c^j^' Jj^iil Jj>^i^> 

iilLajuoVlj ^Ja.ljj]l j-a A£jJx1a LilL^a (J-aaJ Cllljjl£ ^J^-J cy*-Al jL\-a]l (JjJjuo ^gJc 

Jl ^.JJJJL CjSjaJj *La]l ^ jlj*J AjjLa Clllijia-a C_lil£ AjI JjJl ^ LpV 

L_La.lj jllj jjjiall j>a A£jJx1a CJlL^a Clll J L_AjjI£ ^J^-J O^jfy j' "— 4a.ljj 

Clllijlk-aJl oJA jj^lj i Jjlia J] CjSjaJ aJ Lia.ljj C_lil£ AjIjjJI J LpV 

AjL^ax jl (^Sia. jjj^aS Clllj jj^J jl JJ^Mi JjaJ ajJS J duSlc. J3 AjjJaljJaVI 



U' "^ U^J '<-^ljULJU (Jj (j^j^-^W J-^- 3 ' *J^ P 'j^Wj *J^ ^l^cb CJAaj Up] 

Sjja ^ diJsU. j| <j^*]I 2UaJl ilAjjl£l! oiA jj£j jl ^j yh J±.j^ cj^^> lij" 

.76 "^U>J! 



L«JJ^ J^ *£P> 



jVI cs^J JJ^ £-^U]l UJ^' ' *" ' ""'" A -^ '-^ *J^ '"^.U°"J ( "- J V.J^ t — ^J^ 

AjlSjJJ jl£ La (Jj^C dlUjiaJl A^jlJ l^-llc J^j^aaJl aJ ^^jJl Clllj^alLall CliLjl 
eLai Jja.jJl ^gJj Cllj^Ja .ifl Igcljjl ( alia aJ f.Ua.VI f .;*"> (jl j-a jjpjjjloll 

W.Ager j^ij 4up j*j ^v-j^ 1 '^ ^ ^luLJi ^ ^j^i ^j 

pljJVI (^jIuia ^^Ic- ^.I^juo 4lal£ 4_ia. C1iUjI£ t^lc \ 'A j* ^"< (J& 4jajaaJl 1 V<K Ju ^ jl 
jjj LajJ I "^ a I j <ULaJl ei&j tAJjui&ajl lllljALaJLaiJ iL ^-^a'< ^jc. L_fiU\^aVI jl 

.77 u^jj^' sjj^ 1 ^jJ^si ^ jj] ^1 jc jjj*ji 

Jl£jJu!>U ^J^J l5' jj^ *W^ ^-^ eA-la-VI JJ^ 1 ^ dlJJJ lllljajalLajl jl ^1 

Cllljjl£]l o^A jj^ ^gic J;JJ*J li&j t Ijuia jJjjl^ olcjl La (Jj^C I^Aj. A^laiJVI 

jja^a Aa. A! jj^J jl jjJ SLai ^^a. jjl£ jj^Jal ^Ja.jjl JJ ■""**" jV Aijla^ AdaJl 

(jii^lc-j^ (JJx jjg >'ii<^ f-Lj^-l AJ^-C- 1 $ '.'* -^ AajaaJl O^Aj tlJjla a jj% jl jA 

: JjSj ^ili Douglas Futuyama ^.yj 

tf.Ua.VI ^J^-J JJ ' L, °'^ ^tJl Ujj ^yi jl^jLuo jljjjjjj jl jLa j^La jjiajjlj (^laJl jj 

(_gl ti-^\\\< j£j* »J jl ojjjua (J-a£l ^gAc AJaJjuiill Aa.j ^^Ic oLai Cll^aj Uaj ^Lla.V^-3 

^3 dul£ jlj 4Jja.jll ^ l^jS^iji jlda.1 jl pljJl jc lAjjiaJ Aa-jlJ Cllj^Ja Up I 

L^ ^ J^c j UJ .laV 6j3 JH» AJ^ili JJj£jjIj (J^jlujI Alal£ ajjj-aJj SLai Cllj^Ja 

.78 A^l cjUjI£]I oiA Ji« ^UjI UIjj ^^ JIj 

C5^J O^jVI A^j Jft oUi CJj^Ji Jfl ^UaJl CjUJlllI jl CJJJJ CJljaAlJli 

^j*j jl£ Ui£ jjialjl (_>^j (^iaJl jA pljJVI lI*^ 3 ! (jl l5' 'dhJj^J cJ^ jh 1 ^! 



JU^\ jjlaSJ 2&1 A 1\ iyflill 



(Jj^al cILlujIj ^jA ^jjUul 4_}^}iaj j*- Za (jjlijli 4ia j^j laJI AJjJal^JI aAl j^a (jj 
jx Ijjiala LulJ JlaJl jLudJVI jt-J AjJJjjlJl iJ cSl "■ tall I^A Jj c jLudJVI 

5-4 <J^ CJlAJ jjJajJl ojfikj Li^poxtiW ^g-iJaLJl J diuilc. JjSlLj 4-^-1JjuJ 4_la> ClAjjl£ 
iOjj^Ul Sjjail (J^La. 4-lJ-lAji Jl£jJuVI (J^a*J ^Jr^J SiJ 3 ^ c^-^'j ^-^ (J£J^* 

jLudJVI JJ^aJ' aJaC. jajJs AjjjUJj » ; aLa^a 4*Jjl tJliA jLlaJl fit J VI I^A l—baiaLj 

_(Jji1ijIjuo ^a^jA-4 

jl " (j^jjljjuojlljluojl " ajuol JlaJl jLudJ^U JcVI -^l Jc- JjJajJl Slci (JjHaJ 

Jjj£]| pljJI (jx (_pajS_La p jj (^jjuo '"'"'.^ '**'^J A °^ U^J "tLJ^^ ^J* 

jljL^i j^ouajjill (^jj-VI t> L£ Ulja.! (jjl! CjU/VI ^jji ^j cAilLk^l 

Solly u^j^O JV* «UjUi J^j^'j Charles Oxnard ^jU^J 
jji£li ija jj LjjiaJi ^ja J& ^jjj^iIi *uk j^Jsi jx i*A^jZuckerman 

.79 (jljudjyij Sj-Jb AJ Aa^lc. Vj JjjSlI j-a (j^ajSia p jj Vj jALa ^^aJl 

J "j»jA" ^al jjjjjjjI Jl JjS j* IgJc (jikj L-jjJaJl J j5 J 2 J^ Akj^ilj 

Jj3 j-a Uj^ J-^' LS^ jpiSJl ftJjual "j-ajA " Jl (JaJ^a 4il£ Jj 4 jLudJVI 

4jJaj£iJl pljJVI o^-J 4-t^aLajl lllljALaJLJl £-^jJ UJ^Jj'-^' '''\ U '"UJ "tL?^^ 

4 JUaJl <_£jjlaJl JjAaJl IJA (JlLa ^J^-J Jc IjJ^USj a^jjjiaj 4 a > a Jc <JJ-^ 

£_ljiVI o^A JJJ c^JjiaJ Jajlj <_£] Jja.j jVI Jj ^iJJJ (^ ^ J^ Jj^J 

jjSJl J jjLJl AjJaJ ol&J 0^ I IgJ L_fijJC.I JJ^aJl J <JUaJl eJlA j .Aijla Jl 

Jl DjiaJi aL»LJi jj" :MjII Ernest Mayer jj^ tiwsji jAj jj^^i 

80" ftJjSLa (Jj CllliiaJl AjJaSla (JjiJJjLuo jaj& 
L_ljiaJl Jj3 j-a (Jj^* V^ t-— s\_JjJ jjjjjjljjl (Jjlau AlaiLuo tillJAj 

a^-d^3l (jl (_gl (JjdjJjLul^a^jA _ (JjljjSj^l^AjA _ (JjJjJJjlA^ajA (Jj0^j£jJJJ^j]|^)JjuOjl 

jja jl cjjjjl CJlja^Ul *Uk Uaa.j ^1 CJlilJu^VI j^j *AjL ^ill l^a. jjj*j 

(Jiiftj Jj Aiiik^ j^Lal J '"' ^ J ^5 (jiijj£jjljxjA j (jiLllljlA jxjA j L_ljiaJl 

diuilc. ^a (jjojj^jjl j-ajA jx pljJI -ij^j J^ ^^ l>° (*^VIj .81 SA^J^' Sjliall 

j j.uLiuiJljjAJljJ (jjiijjLuo jAj& £A ' jja Jj Uia. CllO^jj UjjuaJ ^JJ^a. dlljjfl Ji^ 

.82 J^-^' jLoiJVI (jJiiuLai j-ajA 

<L iaa Jl o^A Ajh\ j ij^\l Ias^ LaAO^I jj£ ^^ > a a^C llujJl dllil ^ ; "KVI oiAj 

C5^ t>^ jAj I^jIcJ ^ Jj% jjlajll J jJjjb AjJaJ U%?-lj ^l AjJ^ll 



a*^u ^ cjij^uli ^k ^ ^u-aa.Vi Stephen Jay Gould ^ 

: cA ^ j j^jU 

IJLa jij tAjlajll AjSaJl <J*iJ C5* ^^ ^ jLoiJVlj S^* £ljjt Aj^J llljl£ IJ]" 

j i j^kl 1.1a ^>fi*J ^J^J (j-* -^l V 4J1 ?ejJalj]l ? ^jLudJVI cU^ 3 ' S^aaJii (Jj^aa. 

IgJ^Ma. ^j* (Jj^ajlll aJJ V (J^axjll LjjJajU (jjj AJjtLa ^l^r^j -^ ^^ (j-» (^A^V 

. 83" Wia W* iu jU *d* y Jl 

l_La^lcj lg_ilc Jj^llllj ^jLoiiVI JJ^aJ" (jc- A^^a. 4j^a9 (jpllal (jl ejLuul ^Ujj^aJj 

La (jLoiJJ ^>a.VI Aij^aJj Jj3 Aij^aj <>5 aJl (jjl^jl (j-a (j^ajlLa p jil rUjjlilj LlojLuj 

^jLa^alj J^^Juo Ajjll! L^J^I -^J .^o'f' (J^ (j\ Jj diluiJ V cUc- Vj J& 

A! jjl Ldic Alx^aljla Alui 1 5 ^AaJ L-JjJaJl JjS till ja-aJLa Jfr AjLajl ^gjUaJjJl 

AJuilui AjI Jja.j a^C Jl (JjuajJ .liij llll^aaJLajl ale J ^L^aai^ t5 -ftixJl ej£^>«« 

qa *c.j\\-i <La-nJjl o^J LJjlclj ^jLudiVI (j£j J J^W A^l^uajl <lAjjl£]l Qli <luala 

lAAxJ jJl Ai^uaJl p jji tgjfl ^ jjl Aijx-al] (j^at-a. (Jj-la. L_ sjJUj ^jLaja.lj alS 

(Jj-la L-Ajutaj m alx\\ JjUaJ ^jLa. lA^*J jJl Aijx-all p jji c*Iji£j I 4-Lalc. 

>Lljjaj|j g-LloJ^jl c _ 5 -aic AjjLa AjJI Jl IiLluJ Jjlj A : L<Jxll pjjall (JauSj ^jLaja.lj 

pjj3 Ju JjdaJl AiLa J <_$l tljjajj 4_lC.LaIa.VI ajLuli f.Ua.VI P^ \ "&?}?, J 

JjLu' aic JjAaJl qa f-jaJl I^A J *jJa jj .aIxII JjUaJ (jc 4_ajLaJl ASjxajI 

jjiaJ a!c IjJaJj ^"Ulill ^LoJl (jjdjudalll j\ jj*juojIj Ajuo^Ludll AjuoLaJlj ^jialjaJl 

I^^L La£ JjAaJl ^ Sjjja-VI o^Lall o^A ^^Ic 1%1*J ^jLa^a.1 j ( aj ■ iaJ j ^jLudJVI 

^uif^vi ^ic ^"aL^i d^s ^i ^jjiii ji iusuii e ji*Ji t> ijiisiji aic" 

(_]£ ^jl .lai Clll^}a-alL<i]l AJajuoljJ ^jLudJVI ftJjLl JaUlLuol ^j^aj ^*J (JC jIxjujIuj V I j\ 

(jl ^j Saj iaJ Ail /«Ja. ^jjJalll Aj^jiaJJ j^yA^yA) f.^y^ I ■ ^.j. ^.-^ ^j£^-oj _P . ^cs^ 

.84 "^a.lj jl ^ AjjLiaUl j\ SjLJaloll CjLuiaji]! J^L 

(JjoUjI (_pa*J (Jjfl (j-a (_5-aCl (jLajj Vj t"l"M ^jLudJVI JJ^ 3 ^ ASflLall A - aSlI [jj (jjj 

AJjuiS^ajl tlllja-alLJl (J^a*J cJ^^V Ajllalajl jJC. tll^JjljJLl 



o»ij o^i j u\j\ ijm 



11a Jja.j A T lil^ jAj ^>a.i ^1 jJ-uiflJ (jc 3^-*-^ A^ 3^*^' JJ^ 3 ^' AjjiaJ ^jj 

p^jjJa^a T ^y* cJ^J .(j^VI <a-9 j' (_j-l*il z-3 ^.I^jjuo (jjuotajjl £ja ^-al^JI ^jIuiaSI 

^.^jJaSli cjL^ajVI ALiajJ (JJ*jl ^1^1 Ajlil^ ^gJc jLajj-J J^J ^i^ UjCJ (JJ*jI 

(Jjalj f j' iajl IjA j tAjjiLa ojj^^aJ (JJ*jI ^ ..'''" ls-"- ^* , ° > " j La a ■ na ^ja qhS^lLaW 

jfiijA C5^J C3^"^' SijLj^£ tllljLuoj ^j Aj^lulil ^ a^ja.j-ajl Lj^^aJl fyjb (jc 

olA jltJisH aIi tll^Mclilill ^ AJuiiui ^*Jj t^t-ajl Sja.j-a ^ Jja.j^]l jL^ajVI 



IJA ^*J j . jb^ajVI j^>* ci^ j-* aiiiaJl cSUiJ ajjjua ^1 IgJJjaJj CJljLuo^l 

(_gl C£^ajJa]l jc J^*-"^ UJ%. r~' ijj -C5* ^-^J ^J^ j^ijJ Ja.ja]| jjialjxluoVI 

IAjI AjJaioiJ V c£.J^Vb J' '^J^b 77 J^' ■*. !^"''' L U V £^ia]lj cLaLaJ alJLa Alkb jl 

?.^a]| j£jj ' A-alla j£LaVI Auil j-a jl£ LaJjj t jl > ^Vl ^£^y* ^j j^j^aj]! 

jU-^jVI IJA jj£ t5^i ^^-a] '^^1 JJ^iill j£>*ll IJA AJajJjJ jb-ajVI £1^ 



luLl 



jjjjudxllj <_£jLaJl (jjSil ^yi - &Lajl aLlJI AJC 3?jiJ aIa!^ ^J j ^J 1-a-jJaljj bLa. 

(Ja a^j^ b* IjjiaJlj A%-iji jjj <_^a!I l_Aj£]I ^j IjjiaJl !MiLaa cAl ^LiLa 3tAs j' 

Ojjjuajl ^ p.lL <ajl I^A jj ?(jVI WbjjJ* (,5^"^ Sj^k-all ^ La>^jJa jj ^lix^a aI}Ij 

jjjji.%a]| JljUj . jVI (.^ ^L^a (jjJJalS juiaJ ^ ^gia. <_sjj jl jlaJ V 

Ujjjjj (^jJl^ ajjjua £.lL^a t5 lc Jj- taaJj Aluo^ 00 -^ S- 1 '-^ UJ^"4 UJ^ jW^' 

L_i\j^ii ^1 j^jii oj^ij (jjjjaiiii ajuoLuo ^\ (Sj^\ *j* 'jj^j' j '(*^j^ jVi 

ajjjb-al! ^IL^a AjaJj j-a JJJjjjusjI jjj gjoiLuj Jjji i^jlJAi f^^' OH c£^' 
^lll ajjjuall Lai jbuVI AjjLJJ Ajjjjjiiljl ojjjuajl jj£ ^1 AibiaJ i \^.yJa jj 

A Ajoia a ^IxjVI Ajj'!iua a^ijjlxJ IgijjJ 

l^Jjjjua jjjjillll S^^l ^LlJV SjJJfc dlljiui ALa <C^>»j AJjUixj illlajl tillJAj 

^ jLudJVI f^?jj 4 jLudJVI (jjic lg uiiiiaJJ ^^jJl ajjjuajl ^^AbiaJj ^buVI Aj!£\j 

SjUaJ al jaJLulj Vj AlJiiLu) ^gJc jjiLall S^&LuLa (j^-aJ V (j^J UJ^.J^' '^ A^^ 3 

ojjjuall Ajilai t VJ (JJJJJ <LulLl^3 jbuVI Ajj!>Ij ojjjuall (jj^ ^J AiUiaJ cAj^aLk 

ojjjua (j£juJJJ jl IAjI j£-aJ Vj 't3jj AxJai lgjl£ jAp* Ag^ljjlj Ajuo^jJIa jAjj 

jl IjjLalSJl IgJj^J j^jil Ojjjuajli 4 jLudJVI (jjlC Ig-Jj^J (^gJjl OjjJL-ail AjAI ■ iax 

L_L> uj£ I ^a jjjjljI (Jjfl j-a ajjjuajl Jj^ uaJ ^ a^aJlj plL tall b& jl jjjjjjjjl^jl 

A3 jLuax (J£jJuJ ^3 Ai^jxll ^gk Jj^jaII jjjjallll jb aAAa.1 A^^ikl jjj tAJjL <a»jb 

4 jjjjillll jCAaII jlgjaJl bA l^llJ Lua dsallj IgjLJajU x-« diljiil da ala>l (_gl 

j-a jjj^Lftil J3^*J ^^gjoi <_bx. fjk dlljiil ftaJj (, LS ^^>faJl I^A jj^uij (, LS 

tilb£ AJjLua^ajl J jjJJtjl j-a I IjSjtJ (Js'l jlfra. ^>^JaJ jl (J-laJLaLAJ 1 j-a jl Li£a jjj 

(jAjj tAJ^b a^ajb I^A Ij^-laJ jl JjaJbiiAjl j-a bbj^J ^^jJl ojjjuallj bjjoiij jJ*jl 

AjJjjuajl (Jllbi.j-ajl JbSluob ajSj Ajla^jLaJl jiVb c jJVI ^J Aluillb j£-d-a ^^^joiil 

IAjjAj ajSj ^^jJl j ^gjajoijll jJVI ^J bjJaJJj jJVI j'j^ 3 AJajuoljJ l^jLAaJj 

(Jlibk.j-ajl o^A (JJjaJL aj3j (^Ij Ajiikloll jJVI ^J bJlJj dib^j^il o^A AjjSjj 

f.bjl (Jjk-aakJ I alba J- taau bAj c^<Jl ^J (Jauj Ajjbj^£ Cllljbjjj ^J AjJjjuajl 

^J A;ljb^£]l CllljbjoVI O^A (Jjjb*J ajSj ^<Jl ^yi Jj^jaII ^<lui]I j£^ai i jb^ajVI 

abal jA La£ Cll^aj^aJl abal (JiLa pt<ajl jl <_$l AjJAiil AjujSb^ajl (jjjij ^l^>^J j^jj 

^i aJIc ^.bia^ajJaJl Clljl£ \ a£ a Ciijx^\ flJ^C- jj%. f~' (J^b jl ^1 4£^ajJa]l 

a£j£-aJj c^<Jl AJajuoljJ Clll^aj^aVI ^5^-J (_>objd^VI aJJ I^A x-« 'c^tO^- 3 ^ JaJawJl 



pLdJUO j\ lA-lJjftAlu) L_fi^*J ljlul£jjl pLajud '"'J' ajl (JC (Jj^X-<l]l I.1A A^a^aJ 

a £1 a 3-g-^ AJajuol^jJ ?"la!I (JaJ.i '"'j' ajl (_£j2uia (J-«b3 aJ _JJ cIh^J p jLuul ^.L-ia^jj-ia 

<Ja*b ^lla^jl llbajuajl .laJ (jl ^£ja]| (Ja3 4-iaJ > all J^'^J <^ p LaluiV I AJaaJ AJC 

.^Jl 

£,^^1 ( _ < yiija UiauJajlj j^x^aJl (Jbl Jc Jj- taaJ] LjaJjJSjjl Clba^klLojl LalLaj 

^jJaj\ Jc J j- taaJj (jjlijaiJl Cllljxic. ALa 4jjL> lllVjla alii '"'j- all Ajjjiilb J^Jj 

tf ^"j"^ Jl pLaluiV I aj^-aJj CJ^j^all (J-lai > uJ S^^l (JJ.IaULjIj Clll^j^aVI 

(Jj^fjLa ^\l o^J ^Uj (_£^juo ' " ] > tuJ '"'j- tall 4juoLata> 4_LJjjH]j <_£^}3kl S j^lj 

OAAj (jJCjUil (jjjljailj (j-liil.!^ all ^VjA (j£ -^J^J (j-« AC. Jbj .AjjLaJl 

jjiMl JjjL^all ^.lliil Aa.J^ Jl (jVI J*> Jj^ajlill aJJ a! ^ a-lolal! LaLj]jj£lll 

(jj^J (jlj AjV Clll£^jud]l (jjaiaJ (Jj3 (jx 4-C.jii a^ajl CJ^j^all S j^-aAi .AjjjulJl 

(ja AliXA 4_a^p (jl^is jl (jjdjjjnnil (j<a ^/a-kjij u-ia^)XA e^-li^aj (_£All '"'j- ^aJl 

t^lliilj ^^jJajll AJ-i-J jj A '\)* Aj^>uuil (j^VI aLSIuoJ <_£All CJ^j^all Lai ^^jJajll 

(j-a p^jjuj t!llJA (jj^J (jl£ I Ail (Jjiauoujl a J4-?.l tiljLuo c!lLuoJ V A-j^jjulill (jJV^S 

IaAj 'JJJ*J (jj^ jA La£ Cll^j^aJl Jbaluil aJJ JU ^C^^ Jdj*^' J' ^bJa^xiaJl 

(jLudJVI 4*i^a jUj-a^ J (j^J aJj .(jVI J 2 * J (lA^VI t3^ "^ J^J ^Jr^J^ _>»VI 

<ajja c*jlJA (jSJj (JJJJ^jjuiJjI (j^Vj U^*j' Aibj r'^xiaj 4-?>jAj Lu^>«a aI (jl£ LjJjjua 

.^■^jJajJ tg maj ^jc ^>J*J*J j- <ajjlj x^Luiil AjoiLai ( '"'-^ ( *<■'"'< ^$^^ 



?gal\ ^ J^\j J-^Jb o^aliJi JJ«^) ^J*J 0-^ 



^1 g^almJ jl U]j3k qa (jljJVI C5^'j^' ajI*jI I^A JALuLjj ^lajI (Ja^b Aa^jJ (fliJl (j-a 

? Aj£ jl! jjA jl! AajIj ajuJJ jl ojJj-ajl 4_i3jL<Ujji]| tf ^"j"^ j\ jjAal\ Clll^aj^al 

jJ*Jlj jiVlj <-aJVI ^ Sjja.jAll AasA\ ^LJaaVl 6^ ^^' S^Wj^ 1 CJljLSyii 

jl AjjjaJl f-ljjjajl >lc. jl ^.Ua^VI aIc i . uS S^ljfl (JJO^ 3 (J^ f~' C5^ '^J^^ 3 

(_$l ^yi lAj^aJ' (jl (j^-aJ V ^>*VI l-^-J (3j*JJ A^jla. <illi& (j^j '^jj^ 3 ^' p-Lj^i^jI 

aUaJ ^lajI ^ Aa^jj AiV ? ^lajI (Ja^b g^oun jl (_gjJ jl aj^. (cIjI b (j* i jAj^a-a 

(JaJ (L-flJl jl (jil jl (jjjc ^j AaLLajl (jjJ AJuiilj a^jujjIj jL-^ajVI ■* j 'j (J^ 3 ^ 

? ajJLall aUaill bA Jj*J 

^11^ V ^jjli tAjS^Jl Ail*Jl ill Aik ^ ill CJJ ]I Vj jA U e ^l<Jl *Uaj]l bA jl 
Uja jjSjSU ^Jl Jl ^liaj Vj 2^V. C5^ U^VI Jj ^b^J Vj >-»jj ^ j^ll Jl 

(jx j£JolJl £t*]l Jl Jj*J V A^Slall fUaill bA jl 1^,-^ (j^ 0*jI jA 

(j£ (jj^ai jl (jjiiaj (jjiii (jj^jji^Ji j^^u (iiiii ^.;. u ^"*^ V.-^- 3 ^' j' ' .^ ' <a&yi 

.AiluoVI o^A Jc AjLa.VI (jc> SjLftil jA ^ ( _ 5 j^ 



(jx A \i^a CliljlajlLuo a^*i 4 4_L<dxll <ajja ll e^A aLal ULa j£flJ (jl (jLoiJVI J*-9 

^ajLj f*j\\ o^A Je ft-Uauj ej^Au Ajj <-JLij jl u^V 1 c^ J 1 ^ 1 J«>^ 

A_Jl 



A-ijLa SXiit 



AjaLlJI ^Al^ulllj AliVI £-* ^ g ■ aSt JJ (^^j jjJajJL Aj^laJl Aj^aill Uxiajxluol ^£J 
Uiajl LLJa^jxluolj cAjLalxll Ofrljail *-* ^^^l cU^W c3^*-^' lAj£a (jiafllJJ <_£.L«j 

Ajjiiili & iA i^ili jcsi jti\ jjksii cjUi 4ii£] ^jjkili jitili ^i^ui ajL£ 

Ajjiajjlj CLujujjj! (jc. (jlaJijl Sjj^jJa Jj (Jj^ajlJ L_lijud]l li^J c^cJjUJl jJC at Ja U 
(JjLjjiaJ dl^JJl La£ (_54JJJ (jl -^Vj ij^xllj aIxJI -Icljij £a AjJaiUla ^>fS*J jJl 

tilUA (j£jj .(jj^ii j^^* lv^j^i u' ^ ' ^"* . '-^■•^i c^'j ryj^' j^ lsj^ 1 ^ 

(jiaxJl i^jliAj AjaLlJI dlll.la.VI A^a.lj J AjJajJl °^ *^ cff^" ' . U? & jljJ^j 

.frLalxJlj aLlJI Jc pjaA AJb AjjJajU j£j (CI A4JJJ Alajj J <_£jLaJj 

V A-ajL^a Sjjac. IAjLjjcIj Ajjiajjl oO^J dll^aJl (_pa*J ^yJJJ J (j-*%. ' .'.'"'" J 

(Jj AjjLaJl AjuojAaII (j^* *jli Aib lA jJ^SJ jjj-alj dll$aJl e^Aj clgic (J '^**" U^V. 

.llajjl (_£jLall jJjoilill Ajjjjjl^il ^)JJ*Jj j^Afrl V^-ajl <_£.}La]l J^allj Aluala 

AjLllkl] 

■ *** 

Richard lPj^ j^Qj Jj% ^ <aLLoi]i AJLSalj cji^aJi &ja <-Jjj*j LjUalj 
ja j jjiijU a*^u ^ (_U*j ^jlij cjiiiaJi fk ^ jj^Ui j^iLewontin 

;^ic (Ja.j aj Lj^La 4joiiJ _jjiuj jjjaiil Aj^aJ (jc ^jjjuo^judll (jJ*ilAAjl ^jx 

Aijoiiilb (Jluioll ^jLajV' I^Aj laluo IgJ aLoLa ^IjJuol-J dHjJj '4jjLaj\j (j-ajj (j^J" 

*JAaJ AjpLa aaAlLaj AjjLa CllljAuiflJ x-^aJ ^'^"^j <_£ill jA IgJ lilaljjjlj Aj^LujI 

' -Uui jA AjjLJb ^3 LiJl-ajJ j m iO jAaaj al*j\ ^cljS (_>^J .pjl*jl ^ jALlaJl 

^1 jAljiil Ail£S AjpU CJlj^ jUjV AjjU]I CjUjVI J^ ^j^i^l lioc-J 

?LAjoiJ (jl IajI (j^-aJ ^i Aiila-a Aa-j^a ^^ Ja ■ a AjjLajl (jj^j tliAjlc. ^ ^a.jJ 

.85"^I^VI A^lj Jj jaii jl A^VI Cjlju^W 

^Vj^ AjpUl Aiudlilb (j-acVl Jalp'jVlj AjjUc-j^SI ci^a O^^ 3 ' '"' 1 "^^ °^ jj 

4 SjLftil jJC. ^(_ 5 j^ (illJA Aa.jJ V Ail Ajjiajjl o^A L-llaj^al o^lc. j±S*Jj 4 ^LJxJl 

(jl (£ I cAjaJl jIjaJI Jj^>J '.'.''" ^A AjaJl jJC. jIjaII (jb (jjlajJ L_lJjud]l l^-Jj 

CJl^aJlj jjxillj cjliljjllj ^UviVlj jj^^ AilLkJl ^IjjVI c> oy^ 1 

(_giil (Ja-l^jl Jjalill La.Uj Vj ' " ) ' "^ (jLuiJVI cs^J U^'l^^J JJ^3^'j J^-^^^J 
xl\j\\j ml ^c\jx^al\j lcj\\j j^''"ll ^>iiA]l£ AjlXjlila (J-aljC ' yJfuij sjLajl Jc l^jia 



IjJljLa (jjjdjjjloil jjl Vj ' a!»-1Ij JSxJI ^cljS «-* LaLaJ (jJajlxJJ ^'aV.VI |jfc jl 
(jl A^V' CllljJjaiiliil ?tAjudJ (jl l-ljl (j^-aJ V " a^il^AV 4-a.li. <a^-jljl (jc jjxil.1} 

(^Ul ill jA (jlUJl IJAj 4I4J (jlk (JJ (> tliLk J\ Al 1a V J^j Aj&ULo 

-C jj£ja j£ aJ Jliij ^i*l\ (jx ^^^ J£ (jla. (cill jj^Sil 
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ajiac ^jLa-aJl 4-a-ilJ AJjuo jULa 1 5 <J^ J J^J^ t5^] -JG^ S^ (J^*-^ l£^' UJ^' UJ 
|JA L_llSfti ^yi jjilj c^LaJl AKJi ikj'l C5 la. JOaSJI ^ iklj S.la.lj AJalj ^ dj.1*. 

m jL±l\ £i\j\j {2ii*\\ aKJs jjSSI Ikj! jj^Jl SjU Jlc ^jlsu jl£ ^ill jUAiVI 

20 

AjjjUJ (Jla. (CI AjjuoLotaJl ei& L-lL^al jjj c Ida. 4juAjata. *L<ua (jj^l ^AaJ A£.jjuo tillLaJ 

11a *±y"" cj^-<v.j 'Ljj^- AIaaJ3 (Jjjj*j (cill (jj^il (J£ju2 LJ jUl-a j^i^ (jjj 1 
(jl (jjj Aiuo jUl-a oAa]j IajIs L_ij.La]l Ai^jia ^gAc. ^la ljULj 4jU»j ^j*jjI jLalaVI 

_4Jjj 4j3 (JjjIjaJI tlobjl JAaSJI ^ jj^il j-aluol \aKj i *JL 

21 

aJAaJ A£.jjuo (jjJJj (jj^l Ail^ (jjJJ ^*U (J^ UJ'j- 3 ' ^-^ 

23 

JliLVI l$J U*L ^^jJl ^j-a ojjJuua 4_la.La.j Sj£ ~-^^; f^^ 3 ' ^-^J^ U' ^-^J^ JJ 
^g^ajoLftll aa IjI (jj£j ijAJC tljla 280 4^-"^ ^& (JJ^J 4-lLaJl ei& ^ (J.haui]| (jli 

X t_ji| yg ^j ^Ic. ^jjiLuolill 

24-25 



jjj Aik-alaJl Clilal uioll J-lx-a ^ I jl > a£j j\ oAjj J£*^ lS^J .^^LubaJlj ^1*jVI 
sUaJl f.jjuij] aj!>La <-_l£j£ JJ&^ AlLaJjuol ^1 I ala <_£JjJ Ljj'^a-a] AjjIauiiI al^^VI 



lA jjjuflJJ jl (_£jju!ajI (JSxiJ j£-aJ V ^-^P (jjj ^-juoLuo jj£jli c^^laj j^Luo 






29 

LafrLa <j£ fcjllLaJ ^^jJl ajjlgJl j-a jLljJ laJJ jjJj^ll Sjj jj^J (Ja.1 j-a 

■^Jijjt -2 

;^n\ <> u> 0,000000000000001 ^ ^^i sjj jka 

Axj (JaJJ ^gjj! ajjL^jJI Sjii ^gj-uili ( *«;^ ^^A lJA S^jlaJI (jSiij 

^ 0,000000000000001 

?dlfljil I^A j-a jj^aSl dlflj ^ AjjlgJl j-a (SJ^ *J^ £-* "^"" U 

.ha> AijLk AliU Aj^LJI o^A jl *La]*Jl J^Lj -3 

f-k jA Aai jl (jjoLaJi <_j£jJu ^^Ic-J Lb£j£ (_^ Aj£j ojjjuaJ ^jJ l5^' UJfJ^' UJ 

juuJJ AjajJl olA jLaiJl AJCj Ai&LaxJl ^aj^jil L_lifl ^yi «JJJ J' <ai& Alii: 



v_LU 



Lj-lb <aj Aj3 Sjjuijiajl L_l£lj£]lj ^aj^jil Jt-iij ^Loiflll jj^ll *L^.jl Ail£ ^ lA jl^^l 

l^La d^lj (_pajV Lb£j£j ^l^^^l °^ L>° 

30 

jIjaJI tlilLjaJ <A±aJl Cl)Lljl£]l >^aA. L_il£jJ ^ (>g jaiLai V I J- <aJ*Jl jjJj^ll ^>fi*J 

La Clllj^jAjJj^llj jjA^llj CJliiJj^>j]l£ AjaJl CllLul£]l aLud^.1 jj^J ^^1 Ajjj ia*jl 

^gk aJja.j-a]l jjJj^ll Cllljj jl (JjJAAaIIj . JjJj^j! SjU AiiLk-a Clllj£^a Vj ^5^ 

^jll jjjjSSl CJljii USj Vj ^ La jjkjJl 0J14J LuVIja ^Lui ^ UU UaLu^l 
(Jja *jaj]l o^a jLaiJl AajHj jj^jI ^yi CJjjJulJlj Ai!iLa*Jl ^j^jil L_iifl ^gk CAAi 

. (jjliuJI dlljULa 

33 

A^JLaJl SjS jl ^j*j jjjjiJ jL^j . jj^jI (jk SjjjaJI t^jSil ^aI jh» A^JLaJl ^>fi*J' 

(iluLaJ ^^l AjJa-aliJl SjS]l ^ (Jj (JiuoVI ^j ^Lllll jLaJ JaUuob LSfl aj3j V 



\4&k\ yk l_£Ij£]I 
34 

IgJ (J.haui]| (--lia. (J* (J^jVI CliiiiJV 4_llc j^A Ld-a (Jfll 4_ljiLaJl Sjfl dul£ jJ 

dixluV 4j]c ^ Lla jj£I SjSJl eJiA diil£ jlj. g.1 > bill ^ AajLuo CJalkJlj 

36 
37 

dldJaluil La] 4_llc. ^^A Ld-a jj£l jl (Jfll AjjauiaUi^jj^£]l <-_l-laJl Sjfl dul£ jJ 

38 
39 

40 

(jj^il ^^iJ (jk lA jjJ ' . a 111 Ajsj^II e.lgj 

43 

Vj sj^ ^JJ*-^ 4Jjla a <Jj£ dllj Sjlll (_]£juJj ^^lll dllJjjJ^JVIj dlljjjj_jjil (jj 
^i |.ia. a£-a (jjjUalll IJA j 4j jLacj ajjj^aJj 4 la uijl (jx 4-La£jl (Jj^JJ iliala IgJI 

. ^jSl! jjljlll Jc. JiUaJl 

45 

^j£-ajj .1.1a. ULjaj bLota (jj^il ^ CJUjjlUVIj diljjjj^)jil jac L-jLuta *j j£J 

AjLaAJ (j^-dJ l-la (JJJ ■ ia (Jjli -^J^J £-* >^*jI (^ (jllajLaiLa Ld^Jl (JjSlI 
(jj^li (j uLllalJit ajj$£jl (jjljlll i^C- JaliaJl ^ Ida. a^-a <_£jLuolll IJlA (jj 

47 

Aalj fijll ^jLaua 3 Sja1 $j$1 •"*!! ^ <^l l£j^. 3 '^1 «"*Jl uj 

48 

f.yll AjjLalal L-AjotaJ ^^jJabjll ajLxjI 4 jj^J J^JJ cP^W.^' J^^J^' <*^ 

Ailia-dll I4JVI alalj (jj^l ^ Ajjbjjill CllljjilAjl ^Loa, JjLiSj tAJjL oajIj (jj^l 

Aj3 SUaJl ^.^judil L-LaiLLa Jajuoj (JjSjJull AjLAf.*%A (^Aaj "J^"" jLaiJVI ^ ' ,A ' ^- c>°J 

\ a3j ^g-lc- Laj.u)lft Aalj *Sjil c^J^V. J^ alaVI ; AjJ'VI ^1 alaVI ^gJl (Jj^ajJj 

. 123«ilOSjS 



2&J^\ (_£jLolj \ 23 *J^ 1 <^L>^ (jV bjjj^aH f. jjv\ ^^Ic l_Uu <aJ s^j^\ I JA (jj 

(123 «jS 10 ^j c^i )f3jl! ijaj .i>-123 ^j ^ij 

Jj£. <^Aj 78 *J^1 L>* J^' c£' ^ - ■**?■ A UJ^' <^JljJ JJ£- (jx ^>j£l 
JaJj ^3^1 ^-a\ OJja,j,ajl jlL^aV' JJC> (jl c£l .A-auaaAj (jj^l ^ Sjj^jaJI dlljiil 

.(jj^il (j* oJj^.ja]| dlljjil JJC ^^Ic JJJJ 
LaS jL-a fSjlb jjSJl ^J Jja.j* llUX*Hj UJ*JJt <-£ tL«Sj J " JfrJJ Jj%J 

. 4Jj ijLajS ^ ill ^jll Ajt& l^kLuol 

53 

*.1ai aJjl t5 ic IxJala !^j]j ^>f"4 4jt±"l S-LP C5^ SJ JudAJ ^' ^ r j^ A ^ £^^ Ljj 
.Ijj£j£ t5 lc SUaJl CjLuLJ Ld] AjIc <_£Jll jjc. a5jaJ| IJA (jl£ j\j cJjjLaJl 

56 

AjLa-a (Jjj^ya CJ^J ^ «a ■ iall AJ1& (JjJ^Ja 0° *J.. ^ -"g *" oi& (CjJjuLajI 

(iJjUjil ^j-a L_iVVI -JajLuo (jjj aajJall L_l£j£]l IjA JjaJj 4<_£j£]l ^gjmjiat Ja all 

.Aj^juLjII f.Ua ^j I aJa IgJajLuo (fiJjJ (^'j (J^jV S-^J^ ^5^ 

57 

^*"J A ? A ^ C5^ Uj'j^' U^-^ Uaa. j\ jjj^o^ j\ (J^aij (fil (jjJ 1%3J 'j^i*- 3 ' 

58-59 



******* 



;Aj1c. jA {jcla \X^1a jj£I (_pajV JJ^-° U^ J^ 
t^jjJa Jl (J^ajV *^a.jl jJJ ^ 'j^ (jSj'j^ l-Jjlajll j\£] 

Ajjja all j_pajVI ^^j' (j£ ^ J.;.^^ ^jljaJl Clljlajll j^Aj t-JJaJ 

;lAjja-a Jj^ U^jV (j'jJ J ^ C '^> JL,1 

;Aj1c j^A Ld-a (Jfll Ax-^udll ojA dul£ jJ 

i jI^jjIj JjII! jjj !jj> IjjjS c^jljaJl CJjUjII j\£j 

;Aj1c (-A Ld-a jj£I Ax-jjoJI ojA t_jjl£ jj j 

^Ulb j 4 Ija. SjJJ^ Ax.^>JudJ (-J4J {C jail L_a^liJl (JAxia A£jalLajl r\-±jy\ Clljl£] 



;Ajifr ^-A La-a ^>j£l Sj£]| e^A dul£ j\ 
Ac^uo ^gAc j (^j^Jl L_s!>Ul1I L_fij^>]a L5 ic ^a£Jl j^i AjJIjlJI L_l.laJl Sjfl ClljJ'V 

tUJb ijiti 

;4_llc j^A La-a (Jfll ojSjI e^A dul£ jJj 
i( jiaj!iU 4j-U Laj| adjlaVI (^ JJjljJl JjAuij j±& JJJ*J <Jj.laJ 

lAA^ ^ La* ^jal 4u>»jVl A^JsUJl dul£ jl 

;Ajlfr j-A La-a ( 'ax > ial dul£ jJj 
I JA Jc SlvaJl |»l^ul ^Ulb j *lall <> jjSSU ^jaJl L_aSliJl jliSfl ^ tSlli ( t ni.n\ 

;4_llc. jA La-a jj£l OjlJI IJA jl£ jl 
^Ulb j ij±& cJ^H 4-lLa]l Sjj^il Cliilx^aV J oJjjJl S^jAjuo (J-ajV '"'^;- aV 

t^CJjia. j- <a& L_l£j£]l I^A *b*.jl C_aL 
;4_llc. jA Ua-a JSi 0*j]l IJA jl£ j\j 

yk *UJl SjjJ t_jU-aV j t*iil2Jl Sjlj^W j^jVI CJaj^V 

;Ajifr j-A La-a l£-ajuo jj£l 4_LJajVI S^joSJI dul£ jJ 

;Aj1c. ^jA H-a l£-ajuo (Jfll SjjuSlI o^A dul£ jJj 
.(-jSjSII IJA Jc SL12JI ^^UJ ^Ulb j" jllx c£ ^ M^j^l e^ 1 ^J^ 

60-61 



AjIaJjjiI ^^Ic ^bi^ Jfi*J JJ^AaII f-j^' '"^ CS^J '^-^J^ c?^- *^^' jl^aluol j 

(30) .Ai^U^a ^1U]|j jjSJl jj^Ji 

(_Cj^Jl lJ!Mjl1I ^gk f.La]l j (jjjjl^il ALai£l ^Ij Jlc. A : La£ 



2Lu£Sl eiA CLJl£ jS 

'6j;U^ *-^u l£j^' lj!>Ul1I Sjl^a. cjjIjjV 
;Aj1c ^ U^ Jal djl£ jlj 

_ IjjjS \ > Zaliail <^jaJl L-i^liJl Sjl^a. '"<■ aaiaJV 

;<_£jaJl LJ^iUJl ^yi ^iaajLu£jVI Aj-tt£ 
;Aj1c ^ Ux jj£I Aja^I eoA CLJl£ jl 

Ja^. Sj^ Al jg > hj AjJjjjL^jj.iigJl jIjaj! j diLSLuJl diiji^V 

;Aj1c ^ Lax Jal AajS\\ ojA diJl£ jl j 

!(jjjjVI Alila (Ahjoi 

iAjic. ^ Iaa 1£ajuo jj£I AJlkll eoA dul£ jl 

JjJj£ LjaliaJl (J-ajV ftiajuo Sjl^a. '"<■ iaJaiV 

\aAc ^ Lax Jal l_JJl£ j] j 

AxxuVI staJ LuLp AxjtLttll CllxJAJV J lj^ Iclijjl (J^ajV ftluuo Sjl^a. dlxijjV 

.(jjiAjulj! ^jx AxjI£]I AjiajoiiiJl (jjfl 

|(_paj!iU ^gjoijialjjt o\\ JL^xjI 

;Aj1& jA Ixx jjuol (jl£ jJ 

4 1 .la. SjJjjuo AjjoLllaUixj^£ ^V.J ' . V"^ 

jAjlic jA Ixx ( *"» - Zal (jl£ j]j 

Aij^La ClAxJjata. (jc SjLc (^ ^^jJl Aj.ubtt.ui] I ^Ljj! <»Lttl lP'J^' AxjtLtt '"<«« > iaJ 

_L_l£j£j| |j& t5 lc 4 La Ljix oLjaJl ?t±t aJ (jJJjLaJl Ul£ ^gkj t^jiixjudl ^jx 

ijjjuil JJjLi 
^jx L^llj (^^al^ll pL«jud]l ^j (_pajV (j^ (jn^»*l<ftil ,-juixjuajl pLuJuVI AjjudJ jA j 

;4j]c. jA Ixx jj£I (jl£ jl 
46jjj£ Acjjoij (J-ajVl *W\J' w \;V^ j- <a*jl 1x1 

;Aj1c jA Ixx (Jai (jl£ jjj 
JbaJl loiij .SjljaJl ^ jjj£ ^liSjL LpLttMt j^ki Ajkloll SjljaJl jIjI CJlaJ 
l_£j£]I Jj^Jj fi tc jl£x J£ CJULiaja]) ^*j ^Ulbj j^Vl Jji jWj^ 1 c^ ^-LjM 

j Qiaajm£ jV I AjjudJ 



;4_ilc <^a Ld-a jj£I IgjjjmJ dul£ jj 

ilxlb Ij^ia I4J ' r UJoiJ ajjjuaJ AjjljaJl CllUllxill <£. jjuo CIijIjJV 

;4j1c ^ L^ Jal clul£ jlj 

.Uiajl Ixlb lj^>k-a IgJ L-llt uJ ajjjuaJ AjjLaJl CllUllxill ojA CIiLLjV 

62 

^>jj*j Igj^lclaj A£.jjuoj IgJjudJj (_pajV j^^>* (^ Sjja.jAj'l Adjajll (jjbuall p jj (jj 

J^ a all I^A jJJ*Jj ijjZaJ^hl u&\j^\ "'J^*'' ■*" jLa-ajl (jj^J (ei 4 ag a (J-aljC 

OjjJaaJl aLata-Vlj AjJaaJI CJlclxjJuVI (j* (_paj^J (jjlj p J-^ 

64 

(_£jl^aJl dljlajU IxiLa AJllSJ 27 J ^-^J J 23 jl^AJ (_pajV JJ^^ <J^ .Jf**^ 

al jl j .^.IjJjuoV' Jaa. AJlLia (JJJJ (jJjJaSJl 4Jliala (JJJ (Sj^Jl L_s!>Ul1I ^ JajLJl 

jA*JJj.(jJjiiaiAjl (jJjlA (JJJ JajLa <_£jlja. Clljlij .J^-lsJ !MjLa jj^ all IJA (j5L| 

.aLaJJ AJ^iLa (fija. LJ!M£. Jj^j 

66 

j 4 11* a AJLuiaJ (JjiajouI (jc &Axj£ U^jV S-^J^ AjuaLa LjlJ-aj lllLum Ja.jj 
.4_aJajuo SaxJ /g-ij' (jJJ^)lj-iaJ]lj o^)j^jz (J±a j AIixa A£.^)judJ e^)^aa-a U_J^> 4Jl^jJ 
SLaJl ejjuii] Aj-luLLa Sjl^a. IJ l_i£j£]I I^A (J*-?- 3 ' SjJ^ V.'3^J t — i ^ jSLUi Jf**- 3 ' V^J 

4JjJa all 4jLa.jl (jjj <_£jl^a. (jjljJ Jj- ^-^ (jc !>Liai 4j1c 



71 

Jjaal 4_ilc. ^^ La-a cl^J JJ^I c£j^' l_s!>Ul1I ^ (jja > ti£ jV I Jlc. Ajjuij dul£ jJ 
JlxjJuV (,5^2 QJ-liu^a Ojl jjJu (jV .4-llc. (_JJJ-l3«-jl cJ^V. Vj (j^-^J V P&C ^j li^J^ 

jljjl (j-a Alxjji ^j ljj£j£ Jj^J' '-^ 4-aajJa (jjjl^a. 

72 

rtJJJ AjIc ^jA La-a (jil <^jaJl LJ^MiJl ^gk (JjJj^jI JJjoi£jI ^Ij Jlc. AjjudJ dul£ jJ 

UjjJu CllUaJa-ai'lj jLaJl dlijajij (J-ajV ftLjuo ojlja. ^^Ic 4 lait a J I a^C tilli (j-a 

aUaJJ ^j!>La jJC. IJJ^j^ gf> aJ ^Ulbj oAAaJLa CllLaJajuiA ^j I jj uj3 

74 

AjIac CliaJj^aV AjIc (-A Ld-d cl^J J^' L^J^' lJ!Mjl1I AjjLjjudJlj Ailj^ dul£ jj 
A lajoiljJ (Jjjuul (j<a 4_La£ i^jAJOi 4jj*j^aJ jjjjc I g^JJjuJj (j£-aJj iAjliiJ Aj*j^a (jjjaJJj! 

77 

£.La.jl ^ Sjjuojldll AjJ^axiajl (JLiLajAjl <_£.la.l ^>JJJtJ (JjiajouI AajuuJ (_^Jjl 9. ^jJajl (jj 

(jl L_JJjiJlj 4 Jjiajl 4 alia a ^-a.j-a 25*J^1 0-^ (^-llajAjl ojA JJC J^Jj (jj^' 

L_i£jSJl I JA ^gAc oUaJl aJ^\j ^jjll ^jA Aa.j-0 25 *J^1 l>* ^'^ ^^a.lj AA.j-a 

f.jjJall ^jV 'l^Jl "AJjl > ^^^l" AaKj ajjuiflj (j^-aJ V J ^J?" A J ISjla. LaJAi <aJ ^>JJ*J 



(jjj qa L_i£j£il IJA c _ 5 ic Uaj!>Li1 A^jli AjUuu jl la a Ui (JjixjloII AjuolS (_cj1I 
(jj^il (ji OJjaLj-ail ClllclxjJuVI (j<« dlUjjLjjil dllJjoLjjil 

79 

4-lLaC frljaJ (JJO^ 3 CJ^J W^'jJ' AJajuoljJ Up <0-^' *lj*ll * J ' <aJ ClAjLiil ajSJ 

(JJ^a (jc AaUall ^gJc J j- <aaJ\j ajSj AjaJl ClllJjlSJl *-Laa,j .^^jJail L_ij£jjil 

Vj cS^uJllA jJC. jl SjxuLu ojji-aJ dlljUiil AjlIi aJ (Cjll frljill ^gJft (CJAjil 

Jj]a]] 4 ux a Jjja. Jja.jJ Vj t^y^\ ' ; u^ Jjll AjLaC <j?^>aJ (jl dlLuil *jJa 



LuU 



(J-haliUI (j<a jjL^aJI f j' iail (JAxia xfiJ ,gjil ' g ' L,a,< ,gA JjAaJI oJA j ,_a,ja1I 

80 

f.jjJal\ (j-a Alila ail (jljiVI (jl (e^ LP^V. *^<ail (J- 43 -^. .J^i J^-° ,>*' c^itiA 

f.jjJall » ; LaJ ■ UJ V (Jllail J^^ ^5^- 'frUail (j^ Allla a (jLafrl (jjljlaJ AjJaJjoiJ 

jij^aVI frjju^ail Lai .OJJjlj (Ja ^- iaJ aJ Ijla 1 8 Jj-l^J Vj *Lail (jjjlkj (jl ^yiA.VI 

(JjjjVlj J- ^-^yi (j^J '*Uoil (jj-aC ^ jlLa'l 00 AiLoLai (jjljlikVI « ; laJ > uJ3 

(jjjjlil (JJJA ^ AftJj-a Ajj^aLaJl ojAj 'ljJ<«240 cs"^ fr^*^ (jjljl^l (jjL*_llaJjujJ 

vj uajj^jj vj ^j^i M^jiii ajL^ ^ij^j ^ikiuaj v cjLiLuii (j'v cjiMb 

. I j^ 240 cS^^ cs^ *^' C5^ * j j^j^ ^jjW^ ^^ ul^ ^^ 

81 

ajSj ^gJUlbj tAjlkl ill t-itojL.ll ^j IJiL 4_ijLiiil (JljjVI (jAAuill *^a (Jjlaj 

^1 AjJ^jJall AiUaJl JjjaJu JjljjbU g.ljjJaaJl Cjl JJJjuo!^! ^ Jj^jJl JjijjjKll 

jj .Uplift ^Ujj fjk IjjS AiUaJl eJA al.lkluAj CJljLuil f J&'j .AjjLuS Aitla 

IjLajl ^LiLtJl (jx jJllSjitlail AIjUjJI Sljlolt CJljLaJl oJA ^ OJjaLj-all CjUajLt^l 

Jj . ^.a-lt j AjIaxII ojA 4jU£ ^jjj 4 (jjjjudxll (jjSil (j-a JjVI ' *«■>■. 'ill Jljia *J±& 

iilUAj t<luaLaJl AjjUaJ^Jl (Jll^lftlijjl L_a uiij SjjSJ l3JJ^' L>° *J^ ' " ^ a ° ' a ^- a - 3 ' 

o^aajaba dlljLuil oJA ^jl Udlft i^^xiaJl (_jj£jjjl Ajlaft ^ JJU ( *a^ ; "i<'i -] L_lilja. 

Ajjjjjj Uj A^jLa Uak 1$\ (jj^j (JJJJJ"I (jJJ^Ua jia AjLajul oJA ^Ij^j ^j 

f-lAxJlj (jja > u£ jV I 
CllbuJuVI (j^ J^ft (JAx-ia (j^ oja.Ij Ajuji\ ^^A AjL«J| ojA clljAaJ 4^aJ^L<ill 4*jJuVI (jj 

^juSVl if* a^^UjI ^juSVi o^Aj . jjSSl ^i Aillk^ a*^I 25 »jS 1 ^-^ ^Ajj 

.UaL^J (JiLAJuJjl Uj-T-ULi ^^jll 

83 

JljLVI ^ aj^JI cjUuL^I ^jJ j^I 4^UJ ^jX. a^j^I JljLVl j^I 

(Ja JlaJjU f.jjJa]l (j-a UlJ OJjLajl Aja.ja]| Jljia!iU ^Luudlb ajSj (^j^Jl lJ!>Ul1I [jj 

S j jail " A-iu^Lk Jja.j ' _iUaJJ Aix^ail oJAj .t^iijJ ajUiail CllLa.jAii ^ajoiJ Vj AJ^iLi. 

AjLaft ^ (_3^ J JajJaaJii AaJJJ ^>JJ*J 4jj aLkil oJA (jj iAjuJAJ-a Aa.jJj" AjjlaiJVI 



89 

Vj *UJl (Jji ruJjl jiJaJ 111 JaSa v^lU (jiajjUJ ^fiijl jA UaJajm (jb aUajl JJ-aJJ 

.lie jbjj Alialj^ dul£ jj (Ci (JjI^joJI ^ °j^*^ tSiiuij <jl£ jjj JajI Aja j-ajJu 

VAJ *UjI J «Bil (jjJaC. jj ^aJ Jx-aJj taljoil Jc Sjl^aJl CllUj.} (jialiaJl 

J S-LaaJLa AlAa Ij^-J a^xlj.cJijuoVI (j-« dlUaJa^aJlj jUuJl Cll-l^aa! AjIc ejiL (j-a 

(j-a jxIoUjlu (jl£ AaaJjI IIa (jli4(jLuoVI (j-« IaaIIj Vjbv IjjJ L_1*Jj fUll ?tlajuo 

jUollj diljjajil ^L«ia. J IaaJSLji oLlajI dul£ l^£Aj . JcVI jaj (jLuoVI 

liA j .Uii *^^' "^J^J cJ^-^. c5' . lliajl (j-a A-aauJa (Jj£ Jl JjaJJj dlDaJa^ftilj 

j] jUjLjj. AjjUII SUaJl A£±Ju *-a ^ ^J-" J^' J *^J^ A£±Ju Jc JJj^ _>«VI 

.aJU^ V ^ ^lc Jj U£j£ Jj^Jil UAc l£jL> tSlLuj ^Loll jl£ 

91 

aJIc jtlal Jj (_pajV JjUcI (j-a aHiJj fUll ' . la > uJ (jl ClAjLill » JaJjoiJ 
AjLI£}I e^A ' r UJoij cA±jU (JjLajLJax jl '"v^- aC c*llaj (jl (jjJ Ualjjlj IgiUacV 

Ajj^aJl (JliI jj» uiil j jjAaJl J Sjj^jaJI diljjSHi t?UlS ^^ U.n\l ^Ji]| j& 

lib ia ^bjj L^JLj dlljjSJl O^A JJaUj . fUiJ t5 aJajoiil Ajudll A-lL^aU aJ^jJ Aiijlawa 

Ajudll (jl£ jjj c JcVI jaj fUjI Jjxj^a ' ;-lfuL) (JjJjJaJl I^Aj JcVI Jj dl^aJSI Ul£ 

(j-alaJ jl (CjJjJ (jl ClAjLill CllcUaluol Ul (Jjl^oJl (jx &J;1*^ M^ $UU ^^ lajoul 

llallc (jl£ IJ] j .SLaJl J jrfluaJ jl CJctlaU US tfjaYj J c^uVi/^Vi 

. jUijvi jiuJ UjX. jjij jl ^uii ii^ j^lj Mi jiuii *u«ji jj jIsl 

92 

(jUiJVI oUaJ A-ftJ^-a AjJjLjJjSj AjjUi£ (j^ajUaij eUll jjj^. 

96 

Ua (jil A-ajSil o^A dul£ jJj .^Ua.!>U *J^ A : LaAlj A-<ua f.Ull A^UuiJl Aa.jJ (JaaJ 
. Ajjxlll ililjjuuill AJajJjj ^1 J5j JUloiV JjSSj (jVI Uilc 



98 

J UIojSj AjjUo f.Ujl AjijUudJl A-aJS dul£ j\j %95 Aijudij j.UjI Jc a^jl (CjlaJ 

AjljUuiJVI o-^-J a^I ^cjJa (jc ' . IjSjI JslJU (jl JaSil jl (JjuuljI 

101 

L_ll£jlill J iJb laa*lj S.laJ jjI AjaJl AjlaJl J aJjaLj-all (JlllijJj^)Jjl ^jjj^U j;l«aJJ 

.UU 

106 
^ UUi t*Uj jjc aLLJI jl Vj 4^j^l <Wj 2UaJi cjUjI£]| jAii JjVI aIajII 

IajI AJjUa^ajl Aa-jlJ J^-laJ (jl (j^-aJ V S.VJir rt S j^lj L_il£ljJ Cllli 



107 

^gk (C^>aJ ( ^j\\ ajJJ^jlj o,VJ» oil ( fljl lajjl (^-la.) *\^\ ^ (iJjluiS (JJJj^)J Aij^a. 



108 

JjLujI (j-a A^.j.i ^^Ic (^A j AjiaJl LplaJl f.lJJ (ji Aj.u)Lu) V I ajLajl ClilijJj^)Jjl ^>fS*J 
.(JlllijJj^>Jj| e^A Jajuijl Jj^-Ja (ji LiiJuo (jj^J (jl AJjU^olj (j£-oJ Vj 

109 

AlLaluoVI j""*^ t*ii^i t(Jlilj-a]l diUjjLjjj AjLajJl A«Ja]l (j* I \;°-' ; jj£I jjjj'jjjll 
A-UL-lllajl LJj^>ia]l j\ AJjLuaojl JJJt^J Ail jaJl e^A (jj^JJ Ajjjiilb S jjLa. 

111 

(jl Vj AjLaJl ^yi iJjxjia^. jA IjjoicI jl liojl Lg iA* y $\ (jJaoLaJl (jj£ (jLaJaJ (jl 2-* 
4jUr. Jj^j ^^Ic JJj ^joic-VI p jjjl (j^ eA-ia>VI ^ A;iiLaVI jj^aL«iA.VI ^-^r*- UJ^ 

112 

Aloe JalLuoj (j-a (j£-aJ ^^jJl <^A lA.la>j AJjLuaojl (j\j (jiall cAjlLia jj£l Lafcjl 
J CjIjaJI (jJJ^Ulj ja.VI (jj-i <— llJliLj OaJj Aa.j Lff ]& Lff AcV ^j AijJLa A^Oa-a 

?*lj$ll ^i aL*]I oIa cJJa aAac ^k (}LS±1 Aa^JlL SjS t^LJA (jl jI^jcVI 

113 

A-uLaJ ojjjuaJj AjjjlAol^jl AjlaJl ^i ,VJ» oil ' . u£ jUjI (Jill J A±a> Cllljjl£ JJ^a (j^ 
a^C C5 ic (JjL IgJ t5 lcl .la. ^J^J jl ' *^* jl JJ^J' A-ll (^Isu (jl (jj-i ^5^J 
jAj l.laJj lljjJu (^^juo (jiu V (^jtaiil jj^Jall IJA (jV ' jjJajJl AjjiaJ A^j^a 

114 

; ^yC-JJ ^^ (jjl^ SLai j$Ja AjjjUol^Jl AjaaJl ^ JjAaalLjj Aiuo (jjjjlo 500 <J^ 
j^jj taill A_JJ^\j"t__ltrilObit -^A^Jj t^jS*Jjl (jo ftJjU^ Aa.jJ ^jic ann li (jl£j 
o^A L_il£jJ [jl t(jljOaJl IIa J;l^J' dul£ ^yjil AjjuoOxII (JJ*jI ^UiJLaJl ojjjuajl ^ 

L_iijiiij (jajii aj£^>a]i (jjjisui ' ; u£ jj 2-* cS^^-^v. dy*^' 

119 

_*LaajJa Ac^uo^a (j-a A^-ix^a (jjjlio !!A-aJ CjLaji*-a (jLudJV^J AjuaLaJI DNA 

_ll (j<a o^aklj AjJ^a. (_£jaJ 

121 

Lj!)U ^b VL« LiH ^l bMiJl ^i ( AjtiaJl bMiJl ^i ) AJjVI b>kJl J^S 

.(jjjlajl l^cljjl J^c *Ajj (^Ij (jLolJVI ( a - L1I r > - 



^b jc jjLajilj (_pa*j]l lgjLJa*J £A (JjjUaJJ ^^Ij AjjjVI ^J^^l Stai lAJJ 

I^A jc j^ aJJj cb^LaJl-'l 
AilLa all AJJiaJl 4_ajudJl JJ^-Ja ( (j-saj^aiJill) j;l<aJjl 

Ailkll IjjL-a* jjIu ^!j 4^1 b>L]l-2 

C jj^Ji ^iiili Jb lU*j' j£\ b>»Ji-3 

.Ajj-^I AjcjVI bMk-4 
A , >-.. taaJLajl <ta uiJVI Li^LaJ ^iLftJ Jfi*J LpLaJl &^A jl 

123 

*jaJl CJlJjll]! aiA jl Sj^VI CJljiJl ^fl LjjjIJ! ^ AjjbJl CjUjVI CjIjjI 

jljSil Q^aJLa Aj3 ^.jJ (_giil Jajuojll £a aMjH jl g-JaHjuiJ bj-Jb j^aJJ ^J 4j.iLa.VI 

Ajj^a-aJl 4jaJ| CJlulUl ojA JiJ j* ^^^aJlj C5 lki<i]l c*]jLJl IJA jl ti-bailiJl 

(iJ^a^a Jj^J t^C LuojaLo ^J j Jf"4 ^ jj ' """ I j^?- jl ^-° L$£!MlLal aJC j-a aC.j]Ij 

jl <_$l *J7» a _jil t5 -J*-aJ ^>f"4 U^"^ I^Aj ' j^<""l t!jjljudjl Ij£J ^^jLk jjj^aa jl 

jA Ifrfra. jJ (fill I jl 4ljLaJlj c C5 lki<Jl t^jLJl IJA ^l dAjjlUl oJlA 4a. jJ j-a t*llJA 

(_j£-J ( a j ■ aJJ (_giilj AJ'j^a '""7- jialall (JjiLaJl AJjl jAj p^jJuj (j£ (jjli. c5^jlj t frflJ a 

128 

Charles Darwin 

129 

jl^a ja LuiJJ AjaJl jIjaJI" jb AAjUuI 4jjiaijl j^MlaJ CIjLjjJ ^ jjluob (JjjJjJ ftai 
4jjiaJ ajIcO (S^l ' * a '"*' ^blb j 4_a^li L_ljLaJ *l^>A.j (JJ^A 3 cjc- "S^ J^" 

130 

^l <_LwajIii] IaI^a.1 ^^jJI AjjLsj g^iAa. ^yi ajj^I (Jjuisj'b dyjWj' j* 1 *""^'' t^A -^ 

133 

4jjjjaJ AjjIjj Cllljila lIiIja.] ^gJc jjjjuixll jjSil *jUa» jia jjjijjjljjl UU J£J 

Cli^yujuol ^^jJl L_ijLaall o^A jl jjc. cdiljiLil o^A ^j!j3 CJbj'V L-iblil L5 lc 

t5 icVI (^ ajjjuajlj .^j^alij (_paJ^aj o^jJLa 4-lbAJ (^^juo ClAj* aJ jj'null Cllljjuuu 

Jlaja jjJ-aJl i^l Ojjjuall Lai t^gJUjiajl 4 IS uij A^£U]| AjbJ L^'j (J^J' J^ ^' t5^i 

.AjjIjjII CJljikll jx (JlljjjJaJ ^3 j A$£laJl Ajbi 

135 

(JJ^Lajaul o^A jV jjIaJjl ^Jj^aJ jLuolJl aLal *iLa ^>j£l dlljALaJLajl Cll!>Lajuo jfl*J 
1$\ t!llJA jj^J jl jjJ LJj^>*-<Jl I g l£ uaj j SLai Cll^Ja ^a A^aJl d)Ujl£Jl jl jjJJ 
p IjJI * ;<^ jl t5 ic I^j^U ^>fS*J <3*jaaJl o^A q\ j .^JJJ^ SH^ P 'j^^ "^J^J j' 



136 

tOLuJjIj a^uo^}]l o^A {^C UJ a ' "".! (*^J ^ A '"^ A " roLaijIj A^Llajl a^jud^l 

(jjj ya (jjl£ ^y^j Jj^ jj-^ C5^'j S^^' a&frljl aLujj ^^jJl ^t^Lillj cjLuiaIII 



